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Definition . of Terms 
This section cOritaitl!" a ·brief.\ le.8cription .of the variou"Ii C.OncePtEi 
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-UVIEW .OF·UUTED ·LITEMTURE·.:·, ' ,',' . ; ".".:/. 
. . ." /.' . .'. ::, "(~ '." ,.' '.; ' -: ' .• > 
~ . In ' this ' ch~Pte.r 'st~dj.es ·.'whteh 'hav~' bee\t ' ~c)mp,lete'd ·:o~ . ~he' ·"chi~~~-:-
'" 
., . 
• ' . ,~.~,:, ' . : ./ ••••• \ . ' ," : ...... " Iif ) ., .. ' , '.: •• ,', ' , : . o" 
. )< 
.,' , " 
. ~ . ~:~~t and .,ret~·ntl~nJe~~ls ~f- students.-.ta,uS\t by the ~isc~very, ·ap~~eh·" . ,,'. 
.' ... .. . ;o:r', ~xPos ito~ 'approaCh~' ate" i.e.vi~wed " . Th~ "rel~~ed: re~'ear~h' .·ls . de~lt .. '.:' 
'.,.':.<' . "' : . .' ...... , ,~ , . j: .. . .. . ,: .. :.,< ... :;.:,,: .... . ~>~ :: .. "":.: .. .. ': '1. -' .> ..... >: . . : .... . , .~: ,. : ..... ,' ,: .. 
. . ' : " . . ', .- :With sepa:rat~ly. under three mai~ headi'ngs---aehieve~nt. use': o.f .. JD8..terials .:. '., ' .. . 
: .. :~, .: ...... . ,: .. / ::: ; .... ~, ' in. a~t~~:·~;~o~' ·· ~~~~o'~c~~~:, .:.~~·d ::.~·e~~~'tii~~ ;; ·.;: .n 's'l1~~lci ' ~e ·~o·t.ed · '~b~'t~ , ... ,: .... . 
.••• ,\( .... .. :' •. ; .• ·'.···,·. ··· ·.3::i:::}:: .. ~:::~::~E=:~1~:. 8:::::~~i:a~;::::7;··"·· ... ·· •. : .••..... ,~. 
-) ." .::, .. . , . '. . '~ ". '; :. :.~.:~t1~~: .. " ~~~~;: '~h;~e :1'~:. ~~:' iit·~·i~ ;.~e1~;~~~~~ ;e:~eJrc~ .<. ~~i$ ' ·~ori~~~·~~~·~~:·:... ~ :',~' ';: ': 
~ . .'.j' :~ . •• ' .. :.,... ' ; .......... ~ ... ' ,~ ',;,' . '. '. ;. ' ~ ' (0 ~ '~.' •• ' ," .,\, ~ ' ~ <'''1 ,.:.... " " 
.. . ' .. ":." .: .; :", .::- :~ .iiee4.for; ::~~is :'~,t/: .u ..:~)<·: .::';:>'. ' 1 ,. . .... ~.~ / .' :':;' >. '.,.'fot> , ( . . .\, . .. ' .'. , ."" '. '.' .: ' .:.' ..•.•.. 
• '
: .• ' ... : ........ : ~J;! . '., " . " ,. , 
• t .... 1 ' ! I ' • ..:--. \ ~ ' .. I ". , . . •. ' , . : ; ~ '.~ ... ~ ....... .' ,': 
• . .) .' j • 'I" . :,' . " ..... " .:' I ~. • ~ . '" • ,' . , ' . ~: , " ',,: '# ,. , .... 
• •. '. .. .. : .. c· .; .. , . '. .. : ." . . '. . 
. .-~ .. . . ;.. .... . " '. .. .. . . .- .,. . AChieWmli!Q't .. . : . .,:' ... . :": .. ': . .- .': .,' . ::"r, ". ' ~ . " ".' 
, .:,:' :\ : •••••• ' . ; ' ; '; .' ,' ':.:':': . '. _ : •••• ' . 5 •••• ••• ;;\. : • • ; •• .'.. ;~ . . ', ' •• ; : • •• • : .. , 
. , .,' ' 0;.;&£' th~ ,;i.t~t~;;~~~.~~~~\f tl.e ~ff~C~.Of' ~~~vi~ : , ' .», 
... :.~..: . .. .. . . "' ... ',': .: · ·.t~~hi~g · ~a~ ·:'~~~~i'e~' o~:t . ~~ .·.~~~t~~~· :·(1968;··., , ··~>~~·~~i:.:~·~·:.5~s" ·fijtb~· .. ~d :' ..... :: . ' .. . '.: ' 
. _,: ... :. " , >.' " 'd':·", ;." .. .. ,. , .... , ... ' , ... ~ " , :,C\~ :. '" ',', . : .• '. :., .... ' ~ .~" .~d-.... ~.:. ~. : .:,' .. : :" ' " .. : .... :~ '-, , .. ;'. .... :. . ;:. ' . .... ;'" '. ~ .~ 
.... : . :. : '.' '" "., .'. s'ixt:h~8~a'de students .. pa~tiCipatea 'in ; toe ·stu(\y. ·. tests··were used . t 'o ' .. :': :,,' .. ;' '> l .'-;· .. 
::." ""'; .• :. :.:. ;" ..... :. . :';." ,>:" . ' .:.:-:, ,:;.:" .: ',.: ~.~ "'. <~" .. ,: ;.! ... :.'< :" ; .. , ;: . . . ;,-... < .... .-: .. .. . >1'. ... : :' ' )\ : . . 
'. ~.": " .... . ,. ". : " . ' ~' ' ~sur~: .. :i~lia,~ . l~a~i~~· : . ~a~:f,~~~:~~~) .. i~.~.~r:t~~·~ic •. ,~e,.· exp'~~~~~a.~~ .. .. .. ~ .,:,:' . :-,- .(.', .... , . 
. . ;',: . '.'i · /. ' ,, ' . ': . . :.: :j~~o~~·. ~~OIl!e~s,~'i'..Qf .:43~'· ~f · th~.se :pbPi1S . who ~~re: ~q~~i.iY )~~d~~ "' " . :> :, ... . , . ·:i":: · 
. '.' ..-, ' "'''' . . ' ';". i.x,~i. _16·:~~s~~.J,~ · A . c6n~rot: ~~oup~ · ~~~~~~· ~~ ': 10~' p~p1i~ ·~ .:til~~~<':.·. :: ::: .' ..... ..  ::., 
•••• " .~._ '. ' . ,": I ' .~'.~ ' ' ," .' .'.:'. :, '~ ~' ;, " " .:' : .'.\" ':, '~" ' ~"~' ,: ' . ' .. ' .' ~' .' _ :~ •• , ", .~ . ,. :,' D •• • '""; '~"I' ' ~: • • • ": • • _ ':'.~. , 
. ; ,: .: ': : :. . .. ~ " <':'" , ~.~x~~~g.iad.~ ":"cl8iJ8:es,·;.· re~~~v~d :. bQth t~e·<pJ:etes.~ .. · ~~ .~~~t~e8ft.. ,~il.t ~~~1ve:~ ", ~ .< ... ' ~ . '......  . 
:. :: •...  :~.:.: •.•.•. :,: .• : ::' .. •.•.•••....• ,~,'.j,,:,.r.:,.'o ...•.•....••.. : · .:~:t~e~ ::.:,:.~:. =. ::i;; ;:~:~.:,: .• :.:  ~~ktili~:u;:~:\t~;.:~. : ...•.,·:.t;:. .~,::,: ,i. ;: -J;, 
I :~:-::. ;', ,.:. ~ ''":- i ..... : .' . .. ~... . • . • <~ . ,0 .'~:'. ' . " •• ' .: '-::'t :::.';:'.':.- .:." :.'~. ;: .' '.: .?'. :' 
~:.:.:::.:~.~r ·:: .. ~:: .. :: j:.>: .:,;': ~. ': '.'0' ~o. :.:./ .. ~~ . ' :.>/'?" ..... ,' .. '." .. : .  <! ... :. :.. .... ''''.' ' .... ' .. , ..... '. ."'. ...... .. ': . 
. '; .'- :<:.;</ .::.- :;~ .\~' :) < .' ...... . '~:/ .. :',: .. , . '. ;.; .. -, ... . " . .,.: .... :;:: :,::-.:< .... : ',' ;: . ':: .. .. ".: .~::,:.'. " :.: ':', ' .. ;: :; . 
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.' ·::'::tJ/· ~ :.' .. '..  ;:'~':;'''*. .':.,'.:' .. , .I .....•.. ::,:~.~ . ~.: ..  ·. : ....:: •...• ~.-. ..  ,:.:.: •. :,.: : .. ~ •. :.,:.... ,'.;' "><'" : . . ... ':': ' .'. .:: ... ~., : '. ~ . :..... . ' ,~:';'::'- " .. ,.. ::_'.':..   ,.. ( ..... :.'  ;_:....  ":,... _.: .. , ....  ::. .  ,: .. ~.. _: .. :~.:: .. _,': ...  ;;  :.,:~.;:  :.::.~  -:',: .... ,.·.:.u,.··. :·.:\.~.:, .
. ' ." .:.- ';' .:~.;> .. :.~, :"<'~:i ~-:~~ :: . ~ ~, ....  -~~~·:·:~··:>·:· ·.~:~·.~::; :~·7di~)J,i· . ~ -~ 
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. ~ ... .: . '" 
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. () .  ,' / ... ;' ... ... ; .. .. : . :. >" ;j" :. '--:: ':.'.:': .. " ' , . . '!\ 
. -:- . , . . . :-'; 
:" . . !" 10", . --: . ' :', 
, ,' , • ...; ; ' '. t ' . : . . .. : .' . . • : . ',' • .• • " 
... ~ .. ' .'\.. .. " . ' '. : ~ : :, .' .', ; '.': ~:: .' . ' ': ' ~ ,". . . :. l ~ .: . 
. . ' . (a). ··~ot~t1pn~ · ~4dftion·. · .arid .imiitiplf·cation of"'i~t:~8~;~'; · (b) . ~he: d1Btti-·.: . ·, .... : .. ".' ;' .. ;' 
. . ': u ' " , • ../ ., J : . ' . ... :. _ • ," " • / =, : . . ,r ,. ~ ' , ~ • '! ' . , .' •. ' ~;"" " . ',' ' . I 
but~ve pX'incipl,e. 'of tnUltipUca't1on oveX' additioJ:\; 'lind : (cf'expone~1al . . .' . 
~1"' · ·~' . . ' . ,,: . . ~ ." . " . '.' .. ", .: .. :' ~' - ' '' j .:.: ' '," ,' • 
. ': . \. •. . . .. n()ta't'1~n ~d ·~ldpl1catio.1;l ·. s.~d, .. divfsion of ~utbbe~8 'expi:~~~~d ': in : eXp~ 
:., ,; . ' t ' , • •• • : ••• , •. : : • .• ~ • • • '-', ', :'."' .' .": " :~'~ . , :', : ' • • • • • , . : . ~:./ ~ • • ,~" •• , •• : • • ' •• ' .. ' • •••• : ' .... .; •• ~ , I 
- . .':. nential' notation. Prior knowledge .of the' selected ~thematic~ ' concepts.. .. ... I 
" . . r" . .. .....': ,:': ' , ' . " " \ : '. . ~: .' . ~ :, .;~. \" _. " ', • : • " " 
.::: ; I' was measured by :a t~~~ · a.dmi..~stered;. ~o both . tr~~t~e~.t g~~ups ·1.n · ~he· . ", 
"'1' .... . " · .. 'P·re~~ st: 8er~~s; ' : 'Initial"lea~lng ';asmeasu~~ci · .. bY-\h~ ·:.fo·ur . BuQse~t·io~ .. , . 
, ' . , • .}I', • • .~. • • ~ '. \ •• - • , .' • ;'. ~ ' . ,. ' .' .. • • ; '.' I. ' . 
a :';" ;, ,: : - . '., '" ' .' c . . ~ . . ' '.:.. . ", , . . ;.. . _ ! , .. . . . 
. ' . . ~ ' . . of · the .. ·.s.ame. te~t ad~n1st.et:'ed · at : th~ .CODlpletion. Qf: ,;he . corresponding :. 
', : ~:'.'.":' ' " , ... .. ", , ", . ", .: . , - ',"'" , ' ; ' .. .. \ .. .'., .. ~ .-" ; '. ' . ... . :~' .~ .. '~ '. '.' .::;'. ': " :' : .. : ... . ... ;~ .; I .. , :" ... ~ ., ' ,:.'f': .. " _: . 
. :'.;', . . .. . : ~ .' ,' subsection"of the ' instroc'tion8.l. materi'als~ ' It was .conciuded.£.rom ·.the: : ~ . .'. : . . 
'. , ." .~ ' .' ." ... : ci' , '. ". : " ,'. ~" t · . _:. ' " .: .. :_ . .. , •.. . , \~:, • • , ... ~~~ : . . . ~ •. .'.::,~:' .. .. :; I .. " ... ·l: .. ' ·r: . :: 
" . : . d~t'a .. th.Bt . the ~XpositorY ' t~eat1ll!!nt ·was · ~j1periQr ' to the. disc:oveU . t;eat..;. , :'. . "':.' 
'. ,'; .... , ~., " . ' .: '; ,' . . "t • • " : : " . ' .' I ', ,' " . ' . I,' .. , ', ':," , '1" " ', . ', ; . 
. .' ' ... ' :". "'" : Dient; : in· ptod~cing: !n.:i.ti~i .~chieve~nt/· . · .... . '. '>.' : .. ""~. " ',. " ,\. '. .,' '. '.' " " :";.' 
.... , 'l'1,' "":' ,' : , : ~~1~~r1" '~Y' (1;6 OP'~P •• '~4~~6~~~d:; .~~d1ti~~~¥:.~~t.l , .~, .' 
. . . · . · :::;:·~d . appl1e~. research :·evidence ~B. t ,o the relat1v~ ' effe~t .of: d.1~.ei:i~ed l ,. . . : { .:' .... 
t" , ,.. '.. , ' ,..; I ,'. _ " : " .' ,' .. . • ' , -- '. \ • . , .' , ', ' • . - ' ' . I .. ~ • • ', • I', ' . 
.' ". (:" ", " . ~ ,! .. ,' ,~. ' .' ' :' . .' ! " '-: • " • ". • --.. " ' ,' ~. ,." '. ..: ' • • .' . ' .: r . _. " I J ,' , , {.: ' ',,: .,,' •••• 
.:" . '. ·.~i~coverl . . ~01?- 1~.1tiBl : l~arri~g ·aBcompare!1 .. w:i,~h : t'radit~onar: d.lrec( 'and '.' .'. .. . 
.. ,: ... : ..•. . : ', \',: ,. ; :,:.~ ".<" ,' • ... . ' '\ , #:,.:" ,"' - ; ' , "- ., . .•• ~.:.. .• :' ' ,". t ' , · ,. . • '., :''' ~\ '' I ' ";~' .:,:,-.~ '''_ : ',". 
. ' . . : '.: : d~tll11ed "instruction -in situ.atiollS ·proVtd·lng .'Jnume.rous. prob'lea sqlv:1ng .. 
.. :' .: i ~" :: . . '" .. .. . . : " ';. ' i' .' . ... . .,< '. .,;,," i '.: ,.' ... : ' . .. ' i . :'.' .... ' ~ . .. .. : ' ,. . \ 
.i:: " '." .· opportunities. One ' hundred th1rty";f!ve . "tuden,ts were · sampled-:at·\ rand.em ·,\ · .' / .' 
. '< :~ .,' <::.' :. ',:' I·' .... fro~ '8ii ~. rrl:~~h·~~~~~ '·'b'~:;~' :~r~~1e'd'I~~ . three '~~1or:' ~1~h · ·s~~~ils)· ~'e .. · . :~:.,: /' 
. ~ '., ; , . . .:' ." : .~ : ; :~. " :-.. "~ _-' , • ':':: . '~"" . .. ' .~ ' .• ~" ". . .' ". :' ~, ' .', , :.':' ' . :" ' :, '; , ' : . :. ~ . ':. : ' .~'., ::, . .'. :::-. I " ,:',.:" , 
su'bje~ts .~ere·' taught·· the :names and functions·,.gi'&.the .parts-of the ': micro-' ... : ,' 
j y" .'. :~ "."':" , ,,, . :,, .: . ~ ;, .. , . ... .... ~ : _ t . , " "' : ' • • •• , . , •• • : •• •• ''': : ' ' ' ••• • :'::.~ \., : .• ,,\ "5:" :" : " 
. .... '/ .'. . ~fer J mic:ro~ter .·~d vetii~e'~ pd.ncipie8dJjvoiv~d ·. iri i~~di~g ' the ;'~tooi;' . '~' .,. ! '~ ' . ,:.i 
, " '." , '", ,~ ,:, " .~~~owi.~o .... ~pui.;.> ~ -.. ~.x t;" :~.t~~i~~. .~i,.~, ';" ... ut4IitL,' , ': ..•....  :,~,: .. ·.· ....., ;,~.:.; ..:~.·,.;.~ ... M 
" " j ":..' ..• u.~.~t!fe·'~~~Ct ~~~t~l.~';+ju~~~.~t~.~; ,t~.}~.eb~r~:~ ... ~~.iI . , ,:'1 ,. 
. '.: .'::'.:. ' .. :~ .. ;, .:'.:":':-: -:' . ,":t~~ . 1~a:~7n.~ .. ~~e.~i~.~: '?=~~~~ . . :17?r.ta~~ . ~.or.~~ ·~· anf ~ol,v~dsever~l:' :" ;:~ .:" : ..... ,' >" .I" '.":." 
'. \ . . ~ ... ' .- . p.iobf~IIUf. ' .. :Usiilg , the.·;"d1rected . d18~oveU'f1 ~thod; . th~ · pupil. was ' called .. .. .... ., . .. ';.'; ... ' 
.• '1'1::" :':" ""~ '. ' . '1,. :' ~ .">:: ... '; ::~:I"·. > "," . 0: 01 ' .. -:: ... ~ • .,., . ~ "; ••• ' . : : ' • • , ' :.': •• ' '. . '" ~',:' ·:--• • • .. . : '· •• 1, ',,' J . ,, ";' ~ :>: : .' '. ". 
/~ .::; .~ .... ,_ " .:. . .' : ~C?~:·.:to b~ : ac~he ' .' ,, ~o .c~re.fu.ll~ .. · ~.~~~}' 1,1;.~:~.~.~.~iV~ ~t.e.~.a~· O? , hi~. ; ~~ .... : .~',' .' .. ' . ".:., :" 
C" : ' 1", . ": . . . . ... an'd" ~'o~t~late lea~~li:8".que8t1~~· a·shd. bY.·:,the . t~ach~r~ . : '~~ter 'in8't~C~>:' .. ... . ',': " ..,' , 
" ': :' :'" :.: . " -i I • ,'. ;'; • • ,"" '; .... .. . ' : ',' • '." ',' , ~ :'''.' ~ '. t' ';.:. . . ... j' ~" - " :" :: .' ,'- • • • : I ,. .~~. ," ': . " .. ,. . ';'l'._ 
" .. :-> .. "''.:' .,-.::' .. :' / . .. ··.· ·t~on • . tests ' were· .adm1n1,s,tered. ·"Ra1 ·.fo~nci: .tbat :~.th ~ regard . to:·1:n1tial· .':':: ' . , ". : ::',. :", ' . r.. 
. ~d. :-. . ' .. " l ... · · ~. '. ' ... ; . ' ~ '.' ... :--:. " .~::.~: ' .. " :' . . .• : . . .. :.--.. ' ., '. " ''' .' ',- ' : ''': >: (' .) >.' " " .:.:.){," . 
. ::<1, :' ~ ..... :. " :·:· . :leaF~~lg . t.~e~~ :~~~~ .~ ~.s/t~t~s~~callY si81li~ca~t ~~fff#re~:~e~ in' a~~ieve-· .: : .. :.: .' 
.. .:1· ,:. : ,: . .,' . . ('c,':: . "" . '. ' ... . . ".: ....• ,/ ' · .. i: :: ' •.•..•. ': ' :, ":' .. ;.•.. , ,.:' ••.. :> ~. {·I·· •••• ·.·· 
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' . .:-" . ', .' ... . , . 
• '. • ~ .,. \0" . .. ' • • I ' :~ , ., 
, ' . . ".': ' . . ':-;". . ' . ":: ~:. ' \ :". .' . ':. ' .. .. ..' ::;-: . '. " . ,,- , .. " , " . 
/ 
. me~t~~tween ~tud~nt8 ·· .in eithe~ . ~:w;oup • . : .... ', .. • _." .,' . \,, ~ ~ ' . -' ~: '.' : .. , . .. ' .' I . \ . ' . ... .. ' ". 
'. ':-.' . ... : , : . . . . ' : .' --- . . ,', ' .' '. ' . . . . ,.", . :: . .' :. . .... '. ~ . ' . . ' . ". : . " . 
', ' Price. (196~) did a study .on , t:llte·e --.clUses .of ' ~en~Q~8r~de mathe':' :; , . .' 
• ': : .: . ... ~~. , ' • .', ,' .. ' • • • :.:, ~ .. . .. : r ., : '. '.~ ',:~. '( . '. ~ .~.: :~:' '' .~'' .': " '" : ... .. . , • • : bo' . ... :. ''' ' .. . :· .~I.: ', ' '" .' ,at. 
!",:. . . .-,,' , . • ~ . ,, 1II8.tica .stu~~n~s~ . ·.20ne el~B. was:" t~~3hf ~Y.'usin8 8: ~ad~tio~~l .te·~tbqok .. . 
~ .',' i. . .: ... ... ~ •.. ~. __ . '" >'~nd '~ e~t.u~~~·: .t~·~ ·~~.~~~·~'. le.~t~~in.~ . ~· :·:~~P.'i~8~.·: f~~~·. :~b~ : . ~~~~< : ~ :~eco~~: .. . . 
" ",-.- :',." "; .. ' : .- ." C.~8s8 · · Ja8 t~u8b't Us~ng materials.: which we'ri " espec1al1y ·:. ~r~pa'rea ':~o ' .1 : 
I '" - . .' '. ,:~ ,. j . . , .• '. . '. r .. ,,' . ' • • . ;; , • 
. /' ' '. ' .promote 'studen~ ' d1aco~efy ' of .. : ~thematic concepts an~. ·pri~~ip~e8 .. ~:rhj, ' :. 
: ::1 ; .:;.:: .:: ... .... ~~~i~d ~ia.S8 ·· ~:e~ ' ~he8e ~4~ " .te~~~et:-~·rep~r~d :· IU~e.';i~l~·~ · /:bu~ ~.l~~ \1I~~e·. : · "< '.' ' ~:' .' 
,.'.J. : ; '" .. .. !. ~ :'.: ' . , " ' . " ' .: , ' .~ ...• ; ' •• ::. ~ .. .. :.' ..... :.-: • • ! .•• .• : ... . ... : ••• ~ • . , . ,. ' .~. ,'~.' .".}' .• . ~: • ••• • <-. '.'. ,. ' .' 10 ' . , ' 
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the ~ U: •. ~f L~re te ;:L~;;. ;."ty s2~nth~g~.~e.~u~~~"~r., ~.;,_ i .. , .. :. • •.... ; A'; ' " . : ' ,. ' " .. , 
. , .. 40~Y. a~8.i~l!d ;t~ ' o~~·~f .fOU{~~~~~:>~it~.·"d~.e:.h~~b . ~d :f~~~,;tOw··i.,<·· ':".',;'~' ; i .:" ':,::"', 
' " .:" .. :' ', ' . . ':' y"" ... :" :~ ":'. '. . <, :,:.~. :.: .... '. ' .~ ." ;. ~ ",' . .. 
. abllity·sublects.in~· e·achi ·· ·The meth.ods of .. teaching .wer~ c8;lled concrete: '· ;, ': .. ,.,'.' 
' f, '.: • .•..•• .' .... .... .... . ,' . . ... '.,. . ,.:.' • • ' .. .• : :' . .... :', ". ; .. . . :. ,,:0;:,." .'7. 
' . . , '\ .: . and a~8tractoti · th~ :l.~ilmi~g aids dimerisiori and maxim.a:l :and·,~terme·di~te· ;, ~.,: <:." 
..... .•.. • •... ..  '::, ' ::,:::n:n;:i:~c:t:d~::~n~ur~~~i:c:::j:i~it::;:,): i. :; ':.:1. 
':: . ::.;". " .. , .. ",' \' :lea~~~~}1.~8 '. ~~,re: mod~18' o~ .. : :~.o~ns . ~onst~~~~~. ~~(t~. :~?~r~~.~::r~ ... ~; .. : ~i~ .> ".~, :.'... '. 
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'. ": .. : .. . . . . ability gro!-,ps but 'not f'o:r ihe,'hig,ab~lity 8ro·up~.~ .. · A1So,.:~:i.~~e~~~i·~t~ . :.' : ::""\/.: '.;' ,1' : .. : . 
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. :lnstruction in which all 'st1Jde~ts . maniPuiit~d the instructional 
.' . . , . 
uUtteri~sl . (2) the rote treatment (In conais,ted 'baSically of eXpository 
instruction witp students t . responses .beiDg limited to ' the completion of 
\ . , 
prepilT~d exerc1,e 'she~ts and oral ;e'SponSes' to specific'que8't!ons~ 
. , 
" ( , ", ~ 
(3) the ro~e-w(jrd pro1?lem treatment (RW,) con~isted. of the same mulUpli-
. ~ . / . ... '. '-.. 
. ,cation , :i.ns·ttU~ti~n as R ~ith J:he additi~n o~ , practice in 80iving mult~-
~i~ · '_. ' " - . . , 
,'.' '. plication' word probletDS I ' and (4) ' the.controi treatment (C) · receiVed 
• '.~: I . • " • ,_ ", .: ~ • .• ' , .,- . . ' • ," , •. ' . . : ) ' . . . •• • • • . " , . ... 
· .;< . .. .. inBt~e.tion·; ~~:.~addition'. ~ ·'. !Ui t!~·a~~ritB. ~~~~. ~~nisi:~red cc:»ri~~rre.ntly '.' 
· . " ' . ,' , •. _.. .' . .' .; : " ,'.. . '.:; '~ ' " , ' , •. ' • . ' . . : . " ," t' '":':. ': " . . : ~ .~ ,' :, .• : ". :: '; ", .~. ' :\, . • • : . •.. ~.' _ . 
" .... ' , . ..' ~;~cir ., a " four":,,we:ek p.er:LOd~ '·1 ·· .A£.ter ' ~ur'te8ts ·:'were . complete4.:·.' iio : s·ignificant: '. , ! 
~.<' ,', ;.', ", ... :::,' .. : .... :.:. -':, .', ' .""-',: ,:"'" ,,'.'":'::. : '::'." "~''-''': : : ' : ':'' '.-'~ ' ;:.' ,:' , " , I . . ', 
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, 'f. 
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:", ' 
o ,~' ,I .. " 
" ," .; '.' ,'. ;' . " , (.:'~if~e:r~.nc~s·, ~~1~,: :r~und .- 1,:n ~;j:g1niLi ~.~~,~#in~~ traris;er, "'Q~ od:gflia( ,'::: ' . ~ " 
"" , ;'-, :.," , '" . ,>'?:: '. :', ; ," ':.: :.,:, , ' , '." " .<.': ', ..... ;., .'~ ' :'h' "" :::'>" . \"." " '.' :--.< , : . ,, ~. ,.;', , '" ,,, ,'''' .... , ...... -:.:,," '.:'" ':" .,' 
· .' ,,:, , .".' "', ,, ' " . learning' 't~ ' wot:d ptobl~' ii~aling with uniltip.1icatiotli ' and retention ' " . ,: . . " : 
~./' ~"i', ' ·:· " ' ··:, ,; · ':·':.\ . '.b:~'~~~ : ~h:'-:~~'::'·:{~~~~i'i~~~. ~~~ro·~ch~~ '~~ , ,',' :', :: . .',;." ./":~:: ... . ~: .• ~ .. '., .. , .. ", 
: 0' 
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: J ~'.': ' - , . : ,: ' ',',1 " " .,:', :, ' ., ,', ,'. ," •.. " .: :.0 ·,':".:·:., 
", .' : ,: Fennema; ,(19i,t") !rives:t1gated ' the ' rna~:i.ve · ~ff.e~t'~~~~es8 'oj;. 's • 
' . " . ' . ' • ". I . : . . " : " 
, .' .' 
" aymb·~l:i.c' ·and. ·a .2onc're't~ 'mOdel itt ' learh1ng 'a s~lected :ma,th~~tical ,' 
, ~: .. ::,,' <:Pn~~1Ple·:·(~I~iplica~i~n) .. . subj~ct'~' ~e~e , B~~onCI gr~de 'students ,who' 
:. : .. ~. !.·: ·; ·:~~t:~· : ': '" . . ' .', . ",: ,. ,. ~ , ~ . ',,' . :'."\ -.' :, '. . ~ . " ~ '. . . . . 
. ' !~: ~asured at or. ·' above c~i'teri~n '.op la · . quBlify1rig.:. ~~~' an-d ;·w~re .. ,~alldOjiUy 
' ,. , .' , •• ' . ' .. '" '0 ' >, '. " ' . ' 1" " " .. 
, \. :, .. ' . ~ . ,.: ; , >.: ~~8i~~d,~ t,o.' tb;~~: ·'~re~ n,ts. One~, .. g:.~~;~, 'r~cei~ed 'ins,iru~~ton i~~ ~lti-
,: , ;'< " .r,.: ' .. ' : ~ pl1cation :wi~h 'a 'D!Saningful symbol:i.c' ~deL(pap'er and, pencil). Tb'~ ' , I .~ 
"'.' - , ,..., . , .. . ~ , '. " ' " ,~ .. ' , ' ", " , ..... , .- ' '" ' ",: : .' , ' . ' .;' ", ,, ' ', :': ,'.', 
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, ',~,,, :" /'. " Becondgr~up ': received : instruction '·. :i.~ ,th~ ;pdncip:(~ ,u~:i.~g /a . ~elUliDgf!l1 . 
· ,:.~ : .. : ": ',~.: '.' ', , ' ,:". '. .' '." . " .. " .: .' ;,.': .. ? '" ~ . ' ; .. .... . ':, " : ' . " : , .... ':,'. 
": .~.:~: '. , -: .. . " . ", concrete oodel involVing ·Cu1senair'e "rods. - ' The·:thiTd gro\lP : serVed:~ a8 : tiie ' ~ ". 
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Trueblood (1967) ct1nd~c-ted an experiment to proviae eviden~.e on 
,.. .' 
• ,-'r:.... • ... -:: 
whether students, age 9-11,· would ~chieve more br (1) manipulating 
). , . , , ., 
,viau.al-tactual aids ..... (T-l)' or (2) obserying and . telling the teache~ how 
.' to' mamptilate such devices ('1'-2). ~e pup;tls . in each Class were ran-
domiy assigned to T-l or T-2. An ath1,evement "test designed by the 
investigatot' was ~~ed t,~ measure pupil" achieve~ent. AD.. analysis of 
.. :covariance .~as performed on the .i!lllDed1ate posttest :scores.Mental. a$e 
~, .. -~ '.' . . 
;, • v ~. :~_ . _. .. '. ' .. ' 
.was 'used 'as, the covai:'1ate. ·' The results 'of "the .covarlance:-an81YElis was ,' :, 
• .,. : ' . '. '. • •• , ' :' ... • • • • • 1 -. • . ' • '.1 • ., '. _ ~ .' 
th~t the p.~p~ls· ~a~ght -by T'-2 ' ~corea~. ~~gheF. ~n th~ i_~U~t~ :'p~'Bt~est 
~~~ " ": -:,': ,' .:" > ,~ . 'i. ': " "~jf::"'" .. ~. :, .. :. ' ." " I.;, ., " . . ', "~ . . ''-., ~ .• ": • .': .• ,', 
' ........ : .':', 
.. ' 
:.. ··than ~ thep~pi1s ,taught, by" T-1;·. '·Tlie dif.ferencI:!:1!1'as· marginall'y", sigri~f1;,:" 
t'. , • , '" ',: ' •• ' , ,.' • '.' ' 1.1 ,," : " ' . ' . ' "', ' I,.' , - " • "' . ~ ,':' • 
I • • : : .' ,- ,~. ..~.' . . . .... , . i 
: :~ cant', :(p ,- : io)' .... , ;. .... ' ,' .:. . " . .: .:':, 
.. ,"; .. ~-. < .. ~, :,~ _,' ", ~ ~ .. :., ,', " ~: ', ~. . .' . .;f':: .~ , ¥ ',: . ~(' , ,I " '. ' 
,,' .... ,: . .:.;, Biggs :(19.67)' reported ,on : .l .. 81;utfy> C:6nduct~d· :in .19"60 · wh~~ .~'8i . 
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. ~ere' tested. ~n. meChan1\al .. s.rit~t1c, 'problemar1t~e.tican~, . tWo concept 
",i ' " . ' . ' . " , '. "... '.'- . , . 
tests. The .te·ac~n:g . methods desC!rib~d·were, (li) us~ng instructional 
.. . . . ...: ' " ,.' -. . . , , 
~. . ~ ." 
i1t~t~rlal~ ./iuch -as c~isen~i·~e.; (b)'~ p~t:tV1ty metb~d; ' an" (c) t:~aditi·on~.: 
'\ , , " " '\..' , . . ," • 1ft. • " ..... • • • I,. ,,' ,r::..." 
I' . • ",. / . 
'From the·· resu~ts' it was concluded that the :act:J,vity ~thod pro'duced 
..• 1< ~' , " . . . \ • 
. si'&*.Ulcant'iy : loWer results on thes'e tests ·than thJ ;~ther . two te~ching 
· . ' ,>" ' '" . . ~. 1-' f ~r '. '.' . '. '.'-.. . . . n 
, ".' " . .. ~.... . 
· ·methods. 
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grade . stu~e~ts':.and .C?~ ~n-g~ometry t-oPi.~8., J;t ~~s~' not' 'be ~~rgo~te~' 
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. Retention 
In this' section studies done on ·retenti,on 'are reviewed. BefCi're 
~~. 
" . 
the actual reseat'ch 'studies ar~ given, 'it is interesting ~6. note a clailil 
, r . ., ..
made by ' Bruner, a /91ng pro~onent of discovery l~arnin~. Bt:Une,r, (1961)' 
claimed that s:tudent discovery is an aid to the conservation of lIlemory. 
He stated. that·: 
, ' , ' , 1\\ , ., . i , ' • " , , . '. , ' , . ' 
Any 6 rgl!-ni~at1on, 0 f : ~nfotlD.(l..t1on" that red~!!e4' the '.' aggr~grit:e :(, 
complexity of JDa·tedal-by . emb'~~din8 · it iilt:f;l ,a ",cognitive pro- " 
'" I • 
, ": 
. ' 
" 4 
.. 
- . . t-
, 
I " 
(' ,', ", 
. ,C~S8 a person ' has constructed'· f~r , himself' 'Wiil 'make ' the : ' . . ': 
,: .",. tIIIlter~al mojea'C'ce",sible lorj~trie,;aL' ' (p<32) .. ',: ' .. ,. , . 
of> • ':'~ "." '. I , < ;' .. ~;' ',.' .. . , .'~; ',~ :. '. : .: ~:" : ":.' . '. ,:', ;.- ." " .' .. : '.'; .' ': ".,': > ... " 0 ' :: \.~ . • , '... . • •.• • :.,. ... : .': •. <.' ". .' .. 1. . ~ .', ,' : ~ ..... ; , ,: . 
,~~. inve~.t~ga~o~~ f~~nd . ;e\~t;1:1dies.on :;~,ete~~~~n: ~~a:~ '~~re, :~~~~c:~l! ,. " , .. " 
. ...• J~ . 'I. , : " ": ," ,~ ~ , ,":! ....... ; .. ........ '"'.'\ . " 0" ' .~, •• , • ••• '.:'._" ':',,' :, ... : , 
" , 
", 
... . . " '~e~te~ .to ,tbe ' preseilt :.: Study. ~" 'Boweve~'" of' those:.stu~~s .repo·rte.doruy :, ~. ' 
,- .. , " ;.' "-:', .:'; .. . '.' ': . ".' . ." ;' '1- : .~· :- ",' ";"~" '::" ,.: .. ,.... - ........ ,'" .:: :~ ' :', :-- : .... , : . ':' '' ~ '\ ... 
TrUebl~od 's ·~tudy'h'ad·.,re's~lts '. :Wh1cl(wer~ . '~1:Iferent' fr~ni .the ··re~utt·8'. : , of :,: ,:,', , "," 
, . ".' " . . , " ' ,' / . , :(::' ' : 
,~ " 
, '-, ,' .. 
'::':. ' '. 
. ~ . 
. . ~. 
"' RObertso.n (f~70) dId a study , to cODq>are the ' eff~ctB, "of ,'the. ·· " , .; ... 
.... ' .. 
.... .... :;. 
.. . 
,'.discovery and: expo.sitorY appro~c:h ' Qf ' pr~B:~tirig and teach!n'g · selec~e~ ., · 
.' • ' . . \ : .. . Y. 1 .: 
mathe~tical pr:1nc'iples and ' .:r;e18tionsh1.ps ' to fo~rth~g~ade il11pils.:" i. " 
, t~t~l :'0£ ' eight SChOO'~S'- ' '~hiite¢n' ' te~c~e~~ ' ~n'd' 371: J~Pil~ ':~~r; 8ete'ct~d,' , 
. ' . ~ . '.. . . , " ' ,/ . - . . 
' ' , 
. fot. t~~ .'!Jtudy: ' Pupils ' eXper1,en:ci~g ,the,discover/'trearineru: s'cor~d , 
" " , ', " 
. ,;", " 
'. : .. ' 
. " ... ' . . . . '. . " .' .,' .... . ' 
' signiiicm1tiy . '~i8her· o~ ,tb~ . r~~terit;on te~t8,:t~~d'id t11~s~'\ p~p~18' ~~e'r~' . . ~-- ,; >:. :,'~ 
"~~n~~d~'t~e ~~~'s~:~~~ ~,,~'~~'~'~t~:":' , ', .;~" ,' , ~" .. :.,'< .," ":'[ ': "', ",:.:: ,.:.,:::, .," 
0, .' .,: ' '. .... '~ ,"" ~ . ,' .' " ' . .• ' ~. " .' • • ., .,... ' , , , ' . . ,'; , • :, 
, ', :., Worthen (19681", did ' \' , -Study 'that 'c~~ar~d' th~ :'0..9 'metbdds di t~k' . ' r 
' :::f~a~:::V::~:f:::d Y~::;:f:_t:; .::Z~.:::::·::re ' ....... ' ". . ..• !'~' 
", .. . 6' .. ,:. • ; • ' : • .:, , :' • " " " , ' , ' I ', ' ' . f .. • , • • :'( ~ " '. , . ',' '~ r 
, ',:' ~ . ·,~ed·. ~fqr .'tb~ · ·exPer'~rit·~ -1h~ : di~c~~~~ ie'~ridil8·,·apprhach'. pl;oaq~ed 'i' ~ ' .. ,: ~ . ' 'I,: ' " 
- .,' . , ' : ' '. ',,' ", '," . " :",:' , .. ,- I'~', . ::,.,", . ',' , " ,.. .... . . " .. :,~ ,:.,~ . " It '", ",>," , '-
,.~:: '. i .. '-:~·~~lf~c~t..~~,·,~ghei)~es~l;~~ " o.n ~.~~t~nti~n'.t,est~~" ' .. , .. ' ~ < , , ::,' , ';, .. '~:;: .. . ).: : . , ','" : ', ,:": " ," , 
~. ·· ..... i:· '.' ~' .~ , ' ... , ,.... . .. '.' ',,' ' . \I .' • ' :'. '''''''- ,. ,' " " . I , \~.'': ' '": '. . . -,'. "'. ., ~: ' .' :: " ', 
"j., ' ' .' .. .... .• • .' . . , " .. ... ..y', U961) ;~n~ .t~"£.u~ .'.Det ~.ui~' ' t~ Bo~.~ti.na:~ ~'i -;..., 'l ' 
'}, i;':' ., . " : ' . " . \:' :.... .:/." "., ,of, 
. c:t:.r ••• , .• '1.·";'.':;':~":";:1'::.' .;, r1t:~:c';-~;,;;i~ ·~' ·· · ' .. :';:~ .·,~"t,:i::~:··': •• ,-:J)'.,' 
....... . : ..• : .......... _ ... ...: < .. ... .. 4. ·' •. · ':'.~ :, .• : .... ". .i.:·.; · l' •. 
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f 
21 
1 If' 
o 
Worth~n. Six weeks after instruction, Ray fouod that ' wit~ Tespe<?t to 
, . ' . ,J! . . 
• retention of ma~eria1 ioil:'1a11y learned, subjects taugh,t by the directed 
discovery method retained 'a 'statistically sigm,f1cantly 8r~ater·pr~por- . 
~ion of this 1earning~llen ·~o~ared . to ' students i~strut:ted 1;y the (ffrect' . . 
t . 
and detailed .metho4:' Ray also found wit.h t'espe.ct to re.t!!Dtion of 
matertal 1tlitblly le.arned t~t after' .one' we~ ~ th~:t;'e '-waS· no : ~t8tist:1~al1Y : 
• 1 ." • '. '. , 
• t ' . .• ~n~~t ~if;.r.nc. 1nre\.n~1on.be~.,,:" .;t~den~.~c.~v~ng ~~"".' ", 
.,' .. \ .. different, modes of . instructfbn •... ' .. , " :.' . . ' ' ':. . , . ..... . ' . 
.. ,'~:.: .. , ' . : . '. : '. ~, .: . ., <:-:- :.- .. . . . ':.', .. ' :.~'; . ';.: . :' " . :-.. _ .:;. ::. " '. "' :'," . ..: " ; C'. :.. . . ' .,;>.' .: .. ; .... ,' .. : .' '.'::' . : 
. ' , . . " . '·Trueblood (1967)finrnd .: no difference ·io ,.the- · leve1s ofret~ntion ·. 
.... 
~- .. : . 
! I 
~\'. . !. . / .... ';. ... ~. :":" ... : ... .. . ~!:; '.' .: ...... :: .... ;.: , ~, :<:, . . ,' .. ',: .. ~~" .. . '\.> ..... : ' . .. ,~.:,\~.:-~ .. ;'~ : .. ,-::../; ... ' ~ . ::",: .. " ,.:: /"'(., 
' . .. ' ... ' . . - " fdr .eI'Opps : ·&i~8htj)Y. ~ ' me.tl1od· ·~h~re~Y. :·each·st.ud~.tlt: : man~p.ula,t~d ·vis.hai;/.·· " .. ". ; :-:, ', ' ' . 
. '. ;-; .. ', .. ,'.. ... :;.; .. : . \,: . ... ... " ':-: ., ''' ';.-''.:: ;" '.'. ':'.:.:.' ,.: ....... ::: '.' ., ,:> , .. :" ' :,~ , . ,.'-.:~ . .';::':",';" , "~,"".:.',:" . ' .. : . ":'-'.:;' / 
·\~r ·' .. '. ' 
. -:. ". { :: 
'. t~~~ual' aids '(T-rr:or ta~8ht .bY a .meth6d.wherebY ·,the '~ttident:s '- told ~he . . : ............... -.': ~.,. 
.. <':::'.:~ " . " . ".' ... ' \' . ; ... :: .. ' .... _ .... . . '~ .::' .... ..... ~ .. :,. '.'-~,, : ~''', .,: . :f. ~ . , . . :: ... ~ ' .. ' :~ ; ··:: .. ; .. I .· .~ . :~ :~;~:. ":', 
. ' t'~acher .~ow· t~_.~!u.l.a;~~.: __ ~.u~~ ,~d~Vi~e~: .. (T";2)1 .'.r'~· ~~.~.~~U:d~~.~.r.~m .:.the .. <. '.' ;' " ... ':,-. ~ .\.,::: 
. ~~erlineI1t: . th8.~ ~_tudetlts . t~~ght by·:,T';'.2 dtf.riot · retairt" s.igri1f~~~tLy . mo·r~ ~ 
than ~~ude~~s ita~ght. by ' T':'l: . Nev~r~~etes8' ;:b01:h T-t '&lci,'i-i ' res~lted: " ,. . .. . . '.·V 
',. . , .. . .' . .. '"..-. : . ,- .. 
"lil'; ~ high 'deg~~e of . r~'te~tion~' . . .' "'. ': ( ' . . \ . ~. . . . 'l. - t 
" ./ 
" ' .J ' 
, . f 
" "\ 
. ' ~ 
. :·.· . :.:::'11' ' .. ' swDmilrY- ' 
''':'. 
.. I.' . I' 
· . ":" j . . . . ;,'. .' ,. . / .-.... '. " ' • ".' . I.' ." , • • _ • .• 
.1 : .F~om · ~he -re~e~, 'pf literatu~e . ~r'ese~ted.·o~:~.~ .~ht .be. hesi~~~n,t ', .. ;' / 
. ~.: "':~ j ' ~', ,.,,: ~. to "draw', ~n; ," def~o'ite' a~d f~rm ' C~CIU8iO~B.~· ~~ - t~ · . th~ ~~i~ti~e' '~ffect'1~e- : .- ' , . · •. ·r:;.: i, 
>. j, .' ..•• /: , '.... . ". "' ~e" '~f ':~~;';it~'d1~~OV~ry: ~~d . of tdCh~8 '~4 ~b.~~~~ito~~t~Od " .' J>. , 
<.:1:, . ~.' of te~Chfn,~: ....,< <:., .... , '....: >\~ .:: " .~, ',' ", ,'~V ' 
· : . . ,,:. . .. . _ .'" ',' '., . ';' -. With rega.rds to ioitj,al ·lea~ing,tlie · gen~ral'.collclus~on , rea~b~d · .' ' .' 
... , ~, \'. ". ,' ... ':,,'. "::'> '.' by~i~~·/~~~·s.~~~~~~~ . ·~ro~:· t~~ :~~~i~/~~.'.;i~~~ ';~~~·~i·~.~~, .t~~c~:~g -:·: .~.'." " " .~.,'. :;: :: " 
J " 'I~:', ~ ~ .... ,. (.. ... ..,:·rft _ :::' '< .' ;"'~.(," >~"' ~ '. '.' ..... ,," . :',' " .. ,'.; ...  :.! ... '" .:."; -.,,~~, <.:,.: .. ,. '.,:~ :'" .: "" "::.' . 
. ' .. '>: .! :-., .--' .:: ' .. ··. prOduc~d . r~sult's . t~at.'~eTe .. ,8~gnificant~y · bette·r .. than,·~·tho.se . res~lts ~ of_ " .. -' 
( ~/ " "1-;':""··-:: .~ : .. .. ,'.:; . , '.::, :.-: ".~ .,.:.:-. " .~.". ::: . '. ': ". ~ .'::--: . .': ........ , ......  :,- .. ;J. : ,I". <:- /'.~" .. ~_.~ ....... ~ ..... ~_ . ~ .~. ;. ': , .... ,:: .. 
. . --:', '~~ ~. , .. .' '.' .: \ ...... stud~tj:ts:, who \wer~ . tilught' by. th~ . discpV~ry .lDI!thod' .C· HQwever • . fot · overall ~. ,, ~: 
... . :.:~'.':' . f: : .. :.: .. ': "'. : ~ . .-."\ -, :~~~i~V~~~~' :th~ ~~~~~~li8~O~· :~~ac~~d: ~~o~ .:~~~\·~u~~~~· ·; '~~r~" ~n~~ , . ~~ .. :.~~~~it~ 0': }.-
:' .. : :' ... ~ .: ,'. ' ~ ."~. ' .;,. '. :'., '. '. ',.-.. ; . ' ',., ... ' .' .' . .. . ,',' ~. " ;, ' .. ' : .... ' ,,' .. ' . ::"~ 'I' " .,.:.' ~:, \' .... -.. I, " " 
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, It waS conclud~d ; fromcer,~ain 'of t,he· · studie8 ' tha~~ the dise'~~~hr met'bod 
.. . . '. ~ : 
, produced 'siglrl.ficantly sup~r:i.or results, whi'i~ ~.from othe~ stud:l-~S' it waS 
~ohcltided 4~a~, ~he' e~oB~torY,;~e'ihod 'prod~~ed' stiperi~~ :re~~lt~ ~ 'St,!]:l.·' ",,: ) 
... " .,,'. a ' ... . ' , . ' 
·futther,. it waBc~~cluded: .from 6tiier' oi' the . ~tu~ies :that 'th~t:e ~erE; 
: , 
I. ., ',. 
indeed 'no ,differences' in aehieve~nt ,by : siu4eht8 t~ughtu8ing .E!ii:her. 
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.: .;;".. .. " . In t'hi~ :chap~~r a··~deB~~11'~·i~n. of rth~ ·d~~i~. :Of .~ ~'h~; ~~U4;·'.~~d·~ :th~'·/: '. ,'. :.' ':': 
.. ~.' ' ' '0: '; ; ,, ',' :. :'" :. , , />,~'l!: . " :,,' ~ : '" ",.: . .. .. " ,'" .: ~ .. ~ ::.,,' _ ~. :" .:, ' ::A' '.', ~ . · ,' t.. " ~ " 
. < . ·:p.ro~e.dur~-iF-used .to .'cart.Y ' ~ut. 'the · studY. ·are;p'resetite!i.;: .. .'It · .~n.cludes·· a .' -: " .,. 
'. ~·:::,t· ' .. ~:~. :: .. ,:.....: .'.- . d·~~·~~iP~~o·ii ·. ~~ ' ~li~ " ~~;~~~1~~' .~~~ ~~~iri~; : ~: : ~~s~~i~i~on " ~f :th~. ~~'e'~l~ ::',;, .' .'; .:.,:.. ..:. 
: ': '.' :": - . \. ..' '.: ,,:::. ".:':. . .; .' .~ •. . '; .. ..  :: .. : .. ~. ":> \'. ' . ... : .;.: .. : ,;,,: : .... : .: >". :' ." :-:.".... :: .... :. ~. :. , ':,:. ~ '., . ::':'. '.. ::' r ·.: 
' . . ":; ':: mental 1Jes.ign; ,a 'descrip,tion of ' the .il1strtlctional ~reatment ·,.~6r "the .. :.: ....... ;. ' ;~ ; ,. : " . . ~.: . 
~ .. ".: .:" .. ,. :;.:..... ' .. ' .. ~:: .. ~;.::::~{~e~iu;e~~a1·: ·g·~o~~~· : ~;: k~·~~i~t.~on ~f:; :~~/1n8~~~ ~~o·n~ .. ·:.· :~~~:t~~~· ... 'i~·r: t~~ ' :.~' ::.' ~ :.::.: ::: '. :.' , '0:.' . 
. ' ' .. ' " . :' '. ;: . . . . . . ... . . ,' .. .. "_.' ..... '." '.,. ' .. . " ' .. :: ' . ':'., ) .. , .. ,,', " ., ' ... :;, ...... :: ... ~. ~.!:.:, .. : ; ' .. :: r. i ~· · ·.··:::·:.:.·· ....... , .'< ,': :.'.,' ); ': i . ' ~ " i}:'." 
. :.' '> : .' ." ~ ... . ' . :conb~·o.r; group·~an4 : a de~~.riptWn: of · t~·e ·in~ .t.t't;1,ctiQn.~.: . ~:f:t . ~n:dAn8~·ru.c-~ ··.) .~ '.~ .:.:.: itt·· :', .. ' '·\~n~~~e~~~, •. :. ~:e,~+4~~';~~i.~~. , the 'i+;.p~:~~~~?i~: ~ ':": ~' l: 
. .:! .... .  '-.... aoles ;the . adDririi;.s.t~a:tion, ~f. . ~h~,: :I;n~trmnent~'and 1:he';iJ~diO~S· .. oet~e.· ~ · . '. ;':-. J :: ... : ~t 
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! ·. X .. . ; .: .. .. > "';.;>.-'::.'; : ....... . ::,.<:~ ........... .. : ..... ,;,; .. : . < .. :.:.:. '.: ., ... : .. : ...... .' ... : . .: ... . :: .. ... : .. ,,: ... .. :.. : .. : . 
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, > ", \ ' .... . ..... ' . . ',', ." . ',. ,;. ;? ~;4 {y/ :., '. ':: '( .•  .'" ,.... . , 'r::> ; 
.- .: .: ... ~~ · ·,'·~:r·· f ' .: ,:,:, ':". " , .~:'J ' ;'~ . ,;1'.: " r::'~ .. ;: . ...... :.... . '. ';,' . , " j .~.' 1 • • 101 "-:',- ! : : _~' - ',' : ... ~.,.; .. :,<; ... ~: { . '~"~ ' ::~~ ... '::,' _' j ,\ -.;', . : .. . ' -. ,... .. . .. . _ ... ,: ,,11 ',' .,: " " , ~ . .:.,~ . .'" .' '.:,.-:.:>,; ., . l 
• ' . ~- .;. '. ..' • ".' . : " ; \. " '. ' -! ., \ :, •• ' :;, ~.:. : -,',: : ,. t' 
.' " ,' :' , ': .' '.':" : I . - :"~. " .' r "" ' ~': " '" .', •• :. . ' \ .t' .:.: .;,:~ \ ,: : ." '\'.'.:" ' ; ' ' . ,' .':, : . : .• 
':'Q' ." ' . . . '.. ' .. ';.... , .' .. , .. .. . 
" .' > .. '''., ;,~.: .~~ .'.:/ . ;~': . -:...<~:.' .. ~ .. , :_ ';, ~~:':" :\':'.~::.~ . ',,;:i:,.;.~: ... ~.·i?,~<,":":" :"" . ·, .. .. ~..:. . : .~ ~:\ :.~.; / • • : . . ' . .-.: '~,' .: . .... '.~"':.~~-l..~ .. .. . .-. . 
"'.. . , . ' . ':.;:,.::'?,(;.:; . · ·~~~~~~:·-;{:: ~: ;;::;t\~g: .'~:C:<':, . ~:7:\~:,:,,~j.~. 
'_ ' ~ ' ~ '. ~ '--:' -·-·:,. IJ • • ~ , 
' .' r~ '''· . " 
:., . 
\ ' 
, , 
" 
: ':. 
" 
B ' .• 
. " 
• • ., I ., _ ... , ... ~ " . ' ''' , .. .... . ' 
. ' ' 
" , 
J . . 
' 2~ 
.. ... . 
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Tl,le two groups were taught t:h~ ,same content; with the samie. 
: ~ 
·'behavi.~r~' objectives' for . ea,~h gr~~p.. The same exer«;:!ses. assignment 
, '" ~ . , 
~nd t;ests .were used {,o'r both groups.. 1:}le · .develop~~t . ~d 'plann:f..n8 .of . , 
., .. , 
. th~<: le~sons for bQth gr?ups '~ received 'an e.ciuai amount of time:. ) 
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',': ' 
'(" '.:. '.' 
.' ~tan:ley '(1966) 'Pret~st-Postte'st Design' .. ~·ith an experimental S'roup' and ' " 
f' " , . ' ' .'~'.' ,", •• ' • . ... • , . ' . ' , f ' . • '.' :," • • " ,! : , 
. a control ,group" . Thls .. design' is .dutlined 'as' follows: 
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, F~r 'th(! experime!lt~l g.rouP· the' teach~t:. beg~n each . 1eBs~n by 
. ' I ·· ' .. ' ' . ' felling t~Ef ~t-uderit8, the puq>ose of tbeJeiu~0!1I . tllat is J th~ teacher :. : 
read through the 'behavior.al objec:t:Lv.es . outlined a,t th~' beginning of the 
. er 
.1 
·.""lesson. Th{prlm~:ry;~le ~f. the .. teacher trl:th " t~:f;S gr.oup . lIi8S nO .t 
'" . . . .' . . " . ' \ ' . ..... '.' . 
ins true tion.! '. , Rather " the' teacher acted as'- a ' kuide. l~adi:ng t~e s.tud~n1:s . 
, • \- .... .: ~. ,"" .• • ' ',.. : . ' , • .- ','. " ,' • ,'. , " . ~ . • • - rr" ..... !'. '. " . . I . ' 
r thro.ugh . the pa'ckag~ ~ . ~. He .~~~ uie( ~ha t ' t~·e . S tuderi ts' ''foilo~ed ' ade'quat:e1r , . , :. 
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:~.':'" r·. :,,,.-.,· .' .. ~:: ... , o ... ;: .. ; . ... :-. : .. ,: "f' " , ~ ••• , : ·':·,·, • • 1 ..... :.' . :' .. . :::.".", ·.' • • ' . . .. ~ • • • :~.:,. ~, .~. ~> ... .":~."' . ' , 
" " "' o'., ' "sex 'and .. ~lassrriom c9Ddi61oUs ' such :as·. heating,' ·l:lgh.t:1ng . a.n~, . ven~t:l;.t:atibn ·. :. ~,: ': '.' ~ '.' -. ' '. ' .. '.F 
• • ~ • . . ' • ' . • • .., . I ' 
" : .'. ,.' " ,. ," . ; . :> '.:: .. .... ;: ... , ~. :. - . ' .; ~ . , .. ,.;. .. -:. ~ , ' ., .. ... : ... - :. ' ~ ' ;. (~ .. '" ,::," :*. ,. ' ': ' :.:. ," 
" '.' ".' : . . ': .. However, :the·se 'va.ri.able8~ .. :~~cep,t ,,8ex .. and ,, ~he . tiiiie e of ' daY·, .: w~r~ ·~oniron.~ " 
, "-\ : ". '. "<: ,." , : 'sih~~ . :the ,'st~'d~ts :~~ie"',a~st~~i tC,:. ' .b~~h: ·ci~s~~~·o·'~~d:'\~~ ~'. '" ·.~.~~~~·~~Qm·~ :::' . ': ', .... / ,. ',L." " './,~· ,4 ' " '~ " . ' '' " .' .' •• "" " . "" •• • ': ,', J':' 
.' , ~ '." ' ~. '." .: .... , ' : ,' .. :wiui ~~~4 , ~Y : eai; . gr~~p. ". . ' . _. " ,. 0 • ' . .... , '; ' .:' ~ '/.:', "'<': ',:' : V. 
"'" '. ,' ".' -~ :' :.,', • .. ,.",:':," :":"~~'"flleP~t,es'tl were': 8ei~c~~~ ~~5h'~, ~~~1S. ,o~ ·.: ·t~~·; ~ .: . :,' " "', ' ·'0.: ... ' 
>. "<~ '.' ,." '.'.', . ", ~ ~ai o~~eetive~ for the u~it. 'the ' it~~ ' o~ t~~ ::Po~{~t:'~8.t:~'~~ ", :', L' . . ;;: ... ;.~< ' . 
• ' . " .': • ' ~ " . ' , . , ' .. , .' 00 : .. . .'-~ .t.' : ." /" 
. c'.'-Tetim.t:"io~. test . were parallel -forms of t'h~ : l.t:~;as ·. :'d~·, the : pretest'. · T~st '. ,:'. :':. _' \. ",, ' ~ .. ,' , 
... 1" " ,,' .. '\ ~:: f~~ii'~Tit/:w~s not '. a'~·p~ble1lL be:~~~ "0:(' ~~~ ',~ ~ f;~~~~:" i~~Ol~ecC~~~~h~'··.'.· ,:. :-,~:<:: ",.,:;' ", .. , 
.:,' " ,,~, ,;:, ' '·'~~~~~~,' ·~~t~~~·rti~~i~n , ~;' ·~i~~e;~fX~' :;·- ~et·ail.,· : ~e\~~t ,~:~teui~:·:> ,' . : ."~. , :,/,:,.' '~ . ,,'." 
"':J('~ ', ,: / . . _:,,'. ~. ,':.: .: ~ '." ," ... ~.-;.:~ .. > :.--... : ' ; .':: . .' .. , . . ~. .. , ·t .'. ' " ', ~, '.: . • ~ , . ~:, Wo';:. : · ·- ' I ' ,.:: " f . • _~::" 
" '. . ' ., : :"":'::',': " ; on','a~~ ; ~hree '~~iI :t~ ~4!re dey.~~op~d .!l1~~8· the, iin~s ~,~' ~~O.~~'.s .. 'taxono~ :', "' .;,' ',' <: .. ,'. ,( ':' 
:.;, .. -=:; , ' . . :.0':" ." .<;':'-', ·:\ (~.~o()'m .• ,': · .l~t.~). :~~·~g ~ ii~Di8',' o·~. , V~~·ing'i> de~f~e~" ~f:': 4if,f1~~;t.~~ .. ~·~~ :~~~,~~~ty>·.::·,-:~:,~·.'·:::':"I·:"'~'·:" ::' 
': . ." .' ., • .." .. ..,. , . " . ' . '.' ( , " . \ . " '. ' ,t " ~ . .' ' .' , . " ,... .. . 
" .,' • . .1,'. " ,: ,,;.- :. .-,~, ""riia~ ·1.s Ii : each '. te~t: wa:(·d~v~1~pe.d ': ac.c:;ording .t:o ,'t,h~ ,levets i'~(,Bioom" 8 : " ~ . ' ',.: : ,: :" :" :"J : :-:', 
.:' "~~. _.":~."\' .' 4 .. : . . .. . :. '.,-.-' ' ...... : ".':-.'.~'~'''~' ' -. : ." -. · · .... · ; ····~· : .: . ·. · '::· ·:I· .":·~:: . 
,. e ·, "" . I taX~riomY; ·:~Q~ :it'~m$, ·test:ed factual · knowledge. ' so:uiett~~ 'te~'t~d ' th~.·.~., b" . , .• • :. ,' " ,' •• 
. :. ':,: ': ' .;' . >;. . ~;.~'~~~'i;rt~n~i~;f~ •. TtAln ~~"'~~~;'~'d9,h, ~~~~~~~: ' : " ,/.\'; ,: 
. "",': ' ', ~;' ~roo~~ · te~ted ' ~ ~h~·:~·tud~h~8 '~ ari81yt1.c81 ·abi:~itie8.The ·three ,testsuse·d.' ' .. ~,; ~ ,>.:. . 
. :' :.:~ ' .. .. :: ",. ~. ::' .: .?, \. '. ' : f~~ ':~~~ , ~~u~y 'a~e",-gi~~~,-:"w-' :.~p~ii.d.~ ·'·,~~ ". " ."', '~':' :"\. .. ' ~ , -~\o.'· :'., .· ~:' >~:: , , ~: ',' :';: ';': >.:  : .:~ , ' ~e~.·< ", .. :~ . '.' . 
, f ' '. ' , ;,' " . '~. \ '.: '. :,> '::,::~ : i·.}ii.~ ' two ,h~'~thes~8 . that " ~ere " t~'~~'e·d . to thi~ ' ,'~tudYWe~~' '~s ' f,o~~~: c,.;· . ",(.:.-.' ''-'' 11>: 
,~ ,"'>" :~~':". ;.':, '-. .' .' "~' :.:\~. ''',' <~J' " .,?' .. : :::;,::. '.":' ,;. <, .:, ",' .. '',." ,. ,,-:.' ... "': ' '<,' : :,'. ~ .:.,': .. ,; ' ", '.: ':,, ',,:"" ;": .. i .:,:.· .,t.::::,,~.\> · :: ... ; '.," '.:".: i',:,,> ',' 
'. _.' ~ ., .: :.' ..•... • : . ". ".~ • , . ' ,' , . ' ... . : , .:: . ... .. ; .. · 0 : " ", ' ', ~ \ ', "'. : :' T 
:':"". ' : ':". ' " ""/" ,; "'00/ .,,'"',,; ' : ,; " ':. . ", •• >.:,: '.,> ':.":~':', '::~i:: .. ~. /.:' :'/ ',' :.'. ,., ,.,.-,: ' :~(" " . :. 
". ::.. ',' . .' ••• \: ' ''.' ... . ~:~ ' :_ .. \.\,.', .:. ,': :::'~.:',' . • :: ,;: .• , ,':.~, . ,. , .;:: • •• ; ... ,. '0',., ~, ',; ' :; ,">,'," , . :',:, , .. . :~,., . . ... ,,:i..{ .: : 
:."' . ':;' ,,' • :" , , . " . ' '... • " '. " . .:: ,,' •• .:;,. " ;' . ' ':''' •• :.';" ~I ,::: ' :',: ~:·:i:~:.::·,,:>. ::, :.:~:;~c . ,::' -.~._'o~.' .~ .~:'.,· ,','.~~ .• , ..  ~.• ·_;·';., •... ,:,.: •. , ..-:_: .• '., .• :', .. , •.. ::.~ .. ·_.;'.'·.'.i,:,·:'.-• ,~.·.~.,· .. ',_ .•, •. ,: •. _ . : : .. ~~:.:-.•.. '. .' .• ::.:.',.:,:~'..'.,'",:}l:: ,:;~·~: :: to ....•• : .. ,'" .. ~ . '. 
:.'.;>,&. ; .:>:.~': ::\ .: : ' ~:';:::.::.;:, ":X: \:' .::: . . . ";/.::;,:::'" ~ ' .. ; .. :,;: .>::·:;:·:~;C~ d~~~::'~ -, ." i .' "; :.:::Y:}J.' . · ~;;:,:<,t .' .. · ";'i '-~. '~ - - . • .;oJ 
' . ' :~ : . .. " 
,'. ,'" 
; .. j 
'. ',I ~ ~ 
~ , I 
32 
There is . no . sign~ficant difference in' levels, 6f . achievement 
between"those " students . ~a,ught using' the discovery ~th9d ,.and thdse 
r" ... 
1. 
Btudentst.augDt Usi~g the expoSitory.- 'metho4. ... 
2. t'he1;'e -is no - s~gnifl¢ant difference iit, retention between 
,.", , , ,,: ~ ::' '. . . , 
those students', taught \udug the' ctls60very method .. and " ~hose' s~ucierit8 
: .. ' , 
.tauglit uSing the' ~xpci!3;Ltoti' method •. 
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The, .'~u~~s_~,. Of this st~a.;' ~;~ to . c()l!1pa-re tne effects of two :' 
different ;methoa~ of teachi~8', - namei';'" 'discovery teachi~g and eXP98itory , 
•• '.), '. • • ~ • of '. , 7.. . · '.," . J :' • ., ' '. . ' . • • " . .. ' . • •• ' ,'"". • .. - • 
tea~hing,. upon. tlt~ ~.chievem'e~t' and,retent:i'On, 1~ve.1B '9f tw<?: groups of 
, . ' .' . '.' . .: . . " ~ .' .. ' ,.: 
~enth,;.gr~4e· geoUi~t'ri' stud~rit·a.. '\" " 
" ., '.. ~ : " . '} " '. . ', ~' : . .. ~ I , .. : ' , . . . .:. . • , ,': _ '. ~ . 
' " 
' .. 
I.' 
.' . ... , 
' • • Q : "Three 't~~tf( :were ~iu,!~,..pr,~es~~.postFe~.~,,:.a.t.t~· .;r~tent,~bn .~e8t. .. : . , 
• . ; . ;~~ ;po'~t~~~( ~/'~~ten~~~ b~B~,~ w~i~"p~r~l1~i fo~~ ;~'. the p-~~t~h~:: . .'. :~': ' :'::-. 
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. .. :_~~.e /a.na~y~~~ .·:~~:: ~~,~·:;·aC~fe~::-~~·~;~:d~ta:, ~:~~~ .. ;t~~ : ,~;~~er.ti,~:~datt .  w~~.e c:~r~~.: .• : .~~: ":: ..... :. ' .. "; .. 1' .
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Means and Stand~rd DeViati9DS of Pretest 
for Each Treatment Group 
Means Standard 
<) Deviations 
>Exp~8itory · 19.53 
Discovery 17.23 
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. " QUEST~ON ']r ;,-
Are'. th~;~ . iiny diffe~~n~e~' in' .' a~' i~~~m::t .6~··. ··t:euttit "on quadri~ .. . . .. 
. .. ... .. . - :. . ~., ." ... :. " ~ ;,'::,. <" ''';: '. !'.: '. . '., . '.'.:.: '. :. '. .. ..... :> ') ~ .... . : 
later81s"between .. student;s ·.taught . un~~r the '!lxposl t:r;e.atDient: 'and ..... ;-: .,-: . ... ..• : ;. 
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.. . :. .; I ·' 
.. ~t~~~~~~:}~~~b~· '~~4~r .. ;t~·e· .. :~~~co~eJ..: ~~~·~t~~~~{:'::, ;:·~·.·.t >~:. :::, ' .... >. :;' .:: ·,·:)t.:;. : "::~ , : :>-~ .. .' l~··; 
' . . 
.' "(1 .. :' , ' " '" ': "I:~ r ' . '. . '. . '. '1' .• ',' ~ < ' : -. ' , • ,"', • • ', " .' • '. • l ' . pO ": .. .... ", ' " ~ ' ' . - . ' . ' • • HjpO '~~~~~~' ·1 ·· .' . " .. ', , . . :... "'" \' . .. . :.::;., :.:: ;:. ::;, .>' .. '" . /: ., .": ', :-'- ,. 
·l1ier~ .1s, no a'i~~'U'~a~~ :' dif~ere~~~ ' in·· .. l:~~· ~~ '~~. '~chie~~i~t'" ,'. ~ ,~ '.:; , .' ::::. 
:~'.' . ..' . . . . ..... .' . . ,,. . .' 
betw~n thoae'''8'~ud~~t8 .taught .~-1~g t~he ~1sco;erY th~d . s.nd . t~ge. i ','. 
.\ . .. . :. . .. / .... ,. 
studEmt.s ·tau8ht ~ein$ the eXPO~it.~ry..: .; ~th;'d. 
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. .' 
I ,/ Results 
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Tbis."hypothes1s ~~ tested u&ing ,il1iai.ys1~ of c~var1ance. ~f: ·tbe . . ," 
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retention test, " th~ sco~es on the pretest were used , as'th~ covariate. 
Conclusions 
r 
Ba8~d upon the statistical.analysis of ,the 'data obtained frQm 
the 1iuitrument used to ~as.ure achievement and rete~t1on' on the, unIt' on 
, ... . 
' q.uadrilate'rals, the following conclusions were d'rawn: 
it, 
1. Hrpothesis lwas accep~ed. An an~lysi8 of 'cov~ria~cet with 
pretest scores a,8 the covariate,' showed' no sigrtificant diff~ren:de at, the , 
, r '. ' ' • • • ' ", 
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, ", ' . . ' . , • • ~ • ':', ', I • I : , : ' . ::: ' 
, , \, ': 2'., :.iHypothesis. 2: wa~ rejecteq. An . analysis ,,of, ,covariance, ,w;1th ' , 
"',, preit!st ' sc~res : ~s the.' cov~ri'~t'et Sh~~e'd~: ~'i~i';id~nt di~f~'~'e~ce:: a~' ::'t~~'>'-
, • • • ~' ' . • r ' " : . • ~. I: ' . • I • ',' " ' . ' , ' " , ' 
.o~ ~ev~~, 'i~ \ :i:e~ention ,betWe~~~ t;r~at~nF ',~~~?P~' ,~f~i' : 'th~ , ,t~eatments ' , 
. ' '. ! r:. • < . . ' • , • • • " 
were ~mpl,l?:fet It , was ,~onclUd~d. ~~at ',stud~nts ,be~~ta~ght UB.i~g ' ~~~ 
discove'ry me~~od score!i signifiCantly-higher than ' 8tud~pts taught' by the 
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to materialize" 
.The teacher in this experiment claimed 'that such f~cts as defi~ 
' .. 
nit10ns ' of the special quadrilaterals and the statements of certain 
I .' • • -. • 
. ..
, . .. ~ . \ , 
theorems could best behan(lled 'using th~ eXpository metho!i. He also 
concluded that there W'ere certain "facts such' as the ptopert1.es 'of each 
. ~ . .' 
sP7cia1 quadrilateral which coul:4 'best 'be learned ~s1ng the discovery 
approach. 
The·' teach·er . , also fe~t .that thest~d;Y · co.ul~ . ha;,e produceamore 
" , . ' . ,. ; . ' ,: . ' .' . " .. 
signiffcant·'.results ba,d :ii: not :taken .. the :studElnts· uEling " ~h~ discovery · '. 
. . . , : " .' " , " .' . , , . ' . . . . ~ , ., ,. , ' . ' ;: . ' " , " 
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'. , Q appici~ch. so long to adapt t ',? ' t~is ,diffe~ent ·.iJ:Ieth09 ·:of· te~c~'i:ng • . B!l81c~' . ' . " 
". :. ~ '., . .. ~: ~~iy'. ':~1l : the:" ~~~~~~t'~ ~~r~ 'lOO~e ~sed to ' ~ '~o~b~nat~()~ ' ~~:. 't~~:: ' dis:C~'~~~ :.' ... . . . , ', '. : . 
. !. , 
. : ',7' .' ". , :~. . , I . ' • , • t , • • ' 
" ~ 1 >. ,,':'", ',- ". ';~pproach, and e~po·s1,~~·~·: app"r·6~:~il. : ~ . ,.:. ''',':'. '. :: :. '..... , ,'. >, ,'::::;- ,,' '" " :' .. ' :. ':.:,( t";: 
., t . ', ' '. .. . . ~ . '" " i ' ,,' ' . ' , 
,':'.: .:~:'! . '. ',' " <, " ' ~ ' ',:':'~~j8e'coni .·~jor hn.~.itig.·~as :'the: :~:~;~~l~lcan~ : ~1.if~:~e~~~ ·'· iti: '. '.' : .";. " ... :~:' .:. ,,,. '. >' ... ~. 
. -. ::. :'1.,:, .' re't~ht-ion ~n favor of the " g~b~p' ~~in8'< t~~ :. d1sco~erY..tre.a·~~~~.·' . rlu,~ ', .:' >.~' .~: ". .~ .. , ';~ 
~ - ' . . ' . '. ,' .. '. -' . . 
, h' 
• • J~ 
;' 
. J 
I 
i 
. \ 
. , 
. i 
: 
, 
f 
I 
.', '. ! -
.,'.- L 
• 0' I 
. , 
. " 
,.: 't 
" ' 0 i;'" 
, : " I 
". \' 
.. '
,,..' 'r 
~. ;., ... :~ 
I> 
~ . , r 
, . 
- result . ~ould be 1~~erpt'et~d . inthe light,'· that 'the : no.v~~.tyeffect of Ijl . ' : .. ,: 
: pfograimned series "\~f2: q~~S~ Q~ : a.~d an8we~8 ~8. use'd with th~~:d.i8co~e;;' 
app~oac~ eouli ha~e ~~Us~d ' tl!e ~upe.f10t · t;~s~it~., . : ii ' ~8 1nte;~s:titi~ , ;t~) . . . : 
. ' . ' • "1 . , '.... :"r. :: .. ' " : . '. ' ..' ' . " . 
note thai:. the findings of , the . pr~sent 'study Ijlr~' veryilruch inagreeilient '. " .' .. . 
;. 
with.' ~he .'fi~d~ng~' . o~ tDos~·; ~;.' th~~:' l:~S~~~~': stud~es '»~~~~~t~i ~~ .·:thi~' < <. : '~~~'.\"" . . . ; '< . 
._'.: /,' " '," 'j:" . ~ .. -:' t., .,1', • .', ~ .' , " ,. ~ • . -: , , ... 'I .... J 
·re~ort.. One ·:of . . the ·.1n6st ',ext~n~lY~ ' 8tudies ~done ' ~n :t~.e ' .ef.~~ets .. of _4i~~: .. ' . .'.' ' .. '.: . J .': 
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approach prQduc·eq. signifi'cantly ' higher"results on' ret~ntt~n"tests t~a8 .,' . " 
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factors could 'be discussed as to having a direct bearing on' the outcome 
of the s.tudy. one factor was 'the change from.oJle method 'af teacning to' 
.,~/.. " .' . . ' 
another. The st\1dents involved in the ·~tlidy had 'beel), in classes where 
. ~ " . , ,.... 
l . \' .. . • 
the teache~ 'basicallY '8av~ an . eXposition offacts,cotlcepts, an'd ' ideas 
to 'be tes;rned. In the discovety t'reatment class, how~ver~ t~e students 
.... ..' . 
individually ~¢.pul~t~d l!I8teTials arid, were ,'compelied to discove.r ·c.C?n- ' 
' .. cep6i· the,mselves .~ I The . s~~den,ts in thi!i class. rec~ived ·very.;Uttle,: help /-
. .' .' " ~ " , .' '. .' . " . . .. . ", . . ..... "''''.. .":., 
ftom, . ~heteacher~whereas.: :~tu4en~s :1n the ··exp'q~itort·gro.up , rec;e:iv~d. " :. " ".~ 
: .1~f~~~,.o~:·in; a' ~~~nn~r ·"~lrdl~~:. t'6 ·~h~r~~~·cei~~·d ' ~ri~~ .. t·~ ' th~: ~i'~dY'~ :"' :: .: ' " . .~;:', ". , :,' 
: .. ,,:'\' .' ... . ';:-<:, ... >: .. ;: . ...... :' ; .... . ' .: . . ' . .":' :./ ... ..... ::. :: .... ," .. :,: .... ... > .. :"'" ." ... . ';. ' 
' . ':.". :.'.Anotp.er ·.factbr : to~,be ' c'onStdered 'is 't:4e"change' Qf ·· teach~r8 • .. rpe '; " . . /; 
• • ',: •• ,I ': ..... ' . ' , . . ... " ~ ' •• . ': ' . ' '. • ;.'" • • •• • ; ... '. " .' ... :' ',' • , .:.' . " :. ' .. ' . . ~' !. , ' . 
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./ ''- '. '. :': .. a, di~~~~:nt .. ·~~.ach~~':fr~'. t~e ~.~~~.~he~ :,th.~~ . ?a{~.e.f~~:e ~.t~e.: .~:~e~7~~< : ~:~'~ ::~':,: ':'."> .:.':.:'::':" ;.:1", 
.:.: be.~~n.,: :.TheY:' .w~~e .. ~ow,.~e.in~ : ta~~b,t ~y: ~no.th7~ .:teac:her .w~o~~ ,~~h,?~~. ~f ,< :. '~' ' ~ .. ' ,;':. ~ . .. : J) 
: teac~ing and ,con,duct' we)::e:.cdif!erent·. du'~ to "the :~xperimenl;al t~~aiment'. r .' ' . 
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. . The . students in th~ 'discovery tlass'.,were ·not· used' to "i:he~~iJnt 
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In discussing the dro'p i~ ' ~an . scores from the,. p08ttes't .to the '.' 
;; .: 
/ 
retent~on test for Doth groups, t~~ factors could be ' considered. One 
. , '.~ ': . " , . , ., " .' ,~ :' 
factoi"was · t~~t ·the students ~s.ed for tne' e?tPedment 'wer~ ·tUtr:i.cu~~tion 
,p ,·st:udents. . TiieB~ . st-udents may. vary 8re~:tiy in le~els 6f' ilb~1:LtY ' ~d • I. " • • '- . ~ .' . 
. achiev!!iI1en~{ stret6hing .fro~i' low td 'high academic competency,. It 1s 
~ ", ~ ' ,' ., . " .. ~. ' . ,: . . : /' ~ . .. " . .' . . . " . - .' . ,'" 
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LESSON fll . STUnENT OBJECTIVES' 
Upon completion of ' thiS lesson the student should be able to do the 
following corr~c~ly'. '90.% of the time. 
1. From a group of n-sided,polygons .• the .studen~ should be able tc? 
~ ~reC~gniZe those· polygon~ . w~1ch a~~ quadrllat.~rals. . . 
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USSON fll - TYPES OF QUADRILATERALS 
Let us each t~ a sheet 'of" 'paper and fold it in the mannel) described 
as fo1lows: 
~rk in a counterclockWise manner any ,four points l,B~C;I> (DC! \:hree 
points ·bebig . collinear) ,on ,the top ,half 'of' th~ sheet.. FO.ld the. paper 
along ' each of ·, the ·four '.8e8ulents .. tt,E.lZ~m · as deteniined by the four 
points. ~ow many sides has· th~ tigure .\fhich. ;i.s f~riDed? . ". 
·AnsWer . 4 
---. 
' . .. . 
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. ~rk :ina : coUnterctockWi~e' manner, ~Yfour "POi~ts . E',F ,G,'ij (no ,three .·.', , 
. points . 'b'e,inS .~o'~~~near) , on " ~h~ b~.t~,!;)ul ' ~~lf' . q(th~: pap:e~ : 4i1ie~t .... : '~~an8e , 
. . . '-
',' 
I ' . 
, .' .;·the f.oUr · points in 'a '- waY' different"from .. the ." arrangement . 0,£ . points .· : . '.: ' .. . .. ... ":'; 
. '. A'~B ~ C~D,:' . ¥~i.d ·.-the.;·paper~:alo~8 . each.· of. the : fou~ seP.iri~·· .v,'FG,GH~m:~·.:.': : ~ .-, ', ' " ' . 
: d,~:te~n~d" by'. th9se' four point·B ~ · lIow lD~nl~ : si~e~" : h8:I;J · .the: 'fi8~,~ ;wbic~, ' ' .. " . : .. . . : .' .' '. ,j . 
'. :'" : i~ . foX'~4? ~, ' ~ , " : '''-''' . './ ", ::.: .: .. :., .. :: ... :. ~ .... ';.:.>.'S.... .., . ',:. :.> : . ... " . . ' :",'. <: ,.~ : ,,".: ':' .. .": ' .', ',.' .' ;_'. ' 
."' :·. ::·'~~e·r_ ~ , :4 ~ .. . "'(.1-..': :. .. ... .. .. ..... ..,:>' .. ,:, .... ; :." .. :  .... , .. ,./.: .. " .. :. :.,.:,,' .... 
',:' . In ~i~her ca:~e . you p~obably 'fo~e'd a: fig'~~'e , 8()~ath~rig ' like' the o~e .:d~~~ /,:,' , : . , t 
in .tb:lsd1agr""'; , A .. .; ~ : .. ' " "\j 
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"1\ $" "Q. .~at·· do · .)'~u: nptic;e abbut -" the "~glea t~" ~h~ ' paiail~'1~8r~."j.~u·:"·::. 
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. ' ~n81esJ '. ", : ': .,'. " .. .'~_. '. '''''. " -'.: : .,' . ' ;,', .. ..;. ' 
<1· '.' ,;"" ', A.:-' lDePB~~ ~· · ,t;,e :·ii~~ th~.:~Z~B ~·.b~. 'aOu~B~" ob~i.e o~ "' '- :. 
: J . _'. '. . ''' -r-9ht.;, ,' . ': ."f " ., " •. ,:. ' . . ,:'".',,' :' ~ '. : .: :' .!> '" " .'~:. ';.-, ,':,.: 
;' ~' ' , ' . ~ :' . .' , ' . ... . . ..' , 
". : q').~ou,:t·~~~e::.:~81e~ · be,;~ o(iI1~ t7n,t.: ·.~'::'::., .. :. ' .. , ":-,: ·.,-.. i :::::'~> '.::: ' ,: 
" . .. A~. · ·~ . ~o~ : ei1;o1:i" angle • . 'f,ts , ni,easUi'e,!,:C . }'lil!J,t~ ZU",in '1?he, intePlJi:z'Z. I ' " . . • ' •• 
..... 0 :~ : :z: : < ·. ~80 : .. . ' :-<:.: .' : ":- . ' .. ' " '.:.' / ' : , ':':,'. . _" ." ' : " ::,, ':' " 
.' .. ~. ~~ .. ·~~~li~(i~ui: ~81~'~ ' : b~ r1shi" ~~esi<':' .' -.'. .. '.:- ,; . :"': .·11 
.. ,..' .. ~-: .. , . .'.~ ~::. ,>\ . . :',:.,:. : . ... ',' ,. ',:, ,, : .,.: ' ,':., ". " ", ' .'. """ .",: 
'" ." ! .. , ',, ' , . ... . .., A, ' y, " '" ". " .. ,;,"'.,' -: ,' ' ''. ' . '. '. 
. . . .' ' .. . ' . " . 68 •. : .. ··'·: ':" . : ' '.' . " , ',':' . . ,"" :, .:: ' .' 
'. :':.'," , . ." , .. . , : .' , .: .' '." " .: ;': "., .',;:-: .' . .' .,:'-:','.--. ' " : : .' ," .,": '.' , ::. ,.. . . ' , . ' .... ' 
./ .".: .. • ". ": '.:' , .. ,· If so, thefi81,lre. wc)u.ld , 1~Q~': .8o~~h~~8 ,~1~ " t~s, .' ',. .. :: .::-:'".j .. >,, " 
.... . ~ ' • . . '; :' • : i" , " . ,_ .'- .': .. ... .. ::.', •. " .... .. ,.::. ' .I •• '~" ' :'~ . ' · ' ,-: ." ' : : : " 
! .. :' . . .... '" ... .. :. . ... :~.:I -: ... ~ " . -.-' ... I o,':_ . . ~ . " .: 9" " ,' , .-,'~ .. ~: , ~ . 0.;, ' . , "'. ..'_ ... ", .. ' . ~ , .. ' ~ . . ~ ", ,", .... ',.: : . " • • : ','.' ' .. ,' . ".. . ' .:: . . ~:. . ... ••. ~ . ': ...... .. '. ~. ' • ': ' , '... J. .' • 
') ,_ r· " _ . . :.. . - . . . '.: ,,: . ... ~ ..... : .. . , 
",: •. ' •• ;.': ••• ;..... ',1
1
;,. ": '" ",'.';: '" ... .-': : : •. ' ',,: ,'" ".', ::.,. ' .. ' . .' :';', " ' . " . " ; .. : ': .-' : ,.' . . , '. '. ',~." .<. : ~ :',-: :" "'.: ." . . "; .. ::! ' ',: '," . .. .. .. ' '', '. ' '.:. :-;. ':~ '. ' ... ,'1, ':' . - • 
, .... . ' : '. '.' ~ '" >""., :' .:',,"., . .. ' . ..',' :.'. . .. '. ~ ", .. : .. ;. " '". 
- ' ,, "" ,:" ' :'~: .':. " ~ .. : ,, . >.""'" ., .... . , - .. . , .; :~ i": : ' ; : ."': .•...• , ' ',r'" .~ ":· , , ·,.,, ·,,: ••• •• •. ,'. 1'.', , .. ·,,· .:,.: .. ·:. ·.·. 
' ! _, ' . ," : , ' ~. ~ . • . :. . . 1 ' . • I' , • ; . i '. ' . " . .•. - ' . . I . " • • . 
" .~.!:' .••.• : , .' ~ ' -" " , . • . .•. . : ' . . -::.:,.; . • : ••.. ' ~~ . .':"":'.' . ' . . ~~ .' 
.. \ . . ~ . ::. ... '.' ' , '. " .. . : . .' . . ' .. ... .. , . ; .: . :, ~ ... ' , .. ,: .... ,'; .. ~ : . ,.. " ,'. - " , ,., .. ~ .. . 
. ' ••• , ,~ , . , " . ' w: " ~ , ': _ r ,.:" ~. , .•.. '... • ' , ' ", ;', '. ' ~.;. • . \'.:. ' ':'. : . . '. " " • 
. '.•·· . .t"~;(-:~ ,~ ,~7;:; .. '''~T:'::,~;/;;:,;:::::,'~'I~'" :::. ;~~C"; ;:': :]~,~ .' . ,'.:"' , ..... ~ . ··::·i~k,:;,.: ;~:,iJ~;··· 
• 
. . ,:' 
~ .." , ' .. 
',' ,:, .' 
" . 
. : .. . ,' 
. " 
, , 
" , '.' '. 
, '. 
: '., 
, .... . 
" 
. ' ; 
" • • ' I 
., ' 
". 
, . '"" " : 
. (, ' ,' 
. ' . 
'. " 
.. ', ' 
.' . 
. ' '':,. " ', 
', ' ' ::. : ~ 
. . .. 'ji .. ; 
... ' " 
' . :'. ' 
. , 
' j. '" 
, ,':~ . 
',,; 
:' .~ ~ 
: .... ' 
. , , ... . 
"" >:! 
" , ", ' 
Q. 
A. 
Q. 
" 
.' 
, . 
.. 
' J 
no: yo,p conSider this a special kind o£ parallelogram? 
: wou1d you den;;' .,,~" ' . ~' 
A. :4 'pai'd'LZe~gmm . with' four 1'ight; angleS. 
'r 
Q. What i~ ·.the name given' .to such , a pl1-ra~lelogram7 
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Q'; -' ':~at :~._the h~.', g:f.Ven · to ~'uch a f:f.8ur~? 
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Before. .y()u move, to 't:~e next t1aur~ • . be. ',certain the f1su.re8 · c~ver~~ so: 
far o\1re clear, to ' you 'and . thaI:· you . underst,~d' e~chon~ . aridrtheir. ~onnec.-
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. , . m. '~. '" ". ', \' ":' 
. . \ . . " • ..' . ' . • '. ~ , .' . . .. ,. • o~ " . ' ( 
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,<t· :A' q~adrih~~~ai': i~.': a cio~ed fo~r~ii1deQ"~oiyg~.: ~ 
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PRACTICE EXERCISES: 
1. ''qse : 8p,p~opriiLte ·.let,te.r~· to id~t'ify all . oJ; ~be par81.1elQgr8Jlis in' 
eacb~.f t~e followi~g .' figures. ': AsliJuIiie . thllt':·1f ' aD~.: , lineliJ,~ : al5p ear .to. 
be parallel. ' they lire . p'ar811do' . ' . . • . 
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LE~SON ,112 :- PRDPEJ\tiES,: OF 'QUADIqLA~RALS 
: . . '" ., -: . 
Bef:re we ~v~ . ~ to' ~i~c.ov~r :·,tb~. ~o~erti~~ of q~lIid1:i atera19. ~;recall:" , 
the ' c~'Clusi~ns ' we disc.overea in 'Lesson ' #1: ' - , 
''/ :-~ /, '. '.\" ' ... 
, " . ' .~ . ~ .. /' 
-1. A ,quadri14'teral is a closed four~side'd, polygon. 
,t " . - • . > . 
, : 
• I 
" . 
,2. A;'paralJ.,e.1ogt'ain 'is a <l~adl'ii'~tet;a~ :with: b'~~h pai 
sides :parill,.le1', 
A ',~~~t8Dgl~: 18,:'8 : p'arali~lOg,~~: w1t~ ~fo~r ' rlgh~ ,ang .' ,3. 
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~ . Q:.: }lba.t 4ici' you disc;e:ver ab,out the 'OPP08it~ 'sides ·of' each figure?· 
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Wr:l,te ;a general' ~'tatement a~.out th.e :',o~posite ~ s'1de~ '~f ~ach 
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Q. Are the opposite angles pf this parallelogram c·o~gru.ent'? 
l 
Yes 
the Draw · at least two' other parallelogr8ms of 
procedure used above.' . 
./ 
Q. 
- . - . 'j' . 
Writ~ -a g'etieral statemen.t~bout .th~· - o~p.~~ite/an~le8. 'of, a ·; p~ral ... 
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Q. Are the oppos~te ~gles of this. non-square rhombus c~rigruen£? 
r A. Yes' 
Draw ~t 'least two · oth~r no.n":'sq~are' rhombi:!, and repeat· the s,ame p.roc:edurei 
Q. Write a g~nera1 statement acout .the· oPP~8i.t~ 8n~le~ ~,f. a oon-''-:-
square rh9in~us.. " ~. ~,,' . 
A. The '~~8'-t~' ~te8 ' of a ~~8q~ ';hO~ a1'6 .-c~ent 
Draw a square as 
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PRACTIClk EXERCISES: 
, '\....-
. . .' 
, 
., 
. " 
. . ,. 
The quadrilateral ,shown fox: ~xercises 1,:,,3 is a ~ara1leiogram. 
ap~{~pr1~r~' iet~:r!i' to, name~ the following. , 
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Vse 
.. \ 
1. TWo pairs of, oppodte s1,des. ' A 
,2. ~o piirs ' of co~grt1~t 's.ides. , r---:-~-------.. 
3.' TWopdtsof op'posit~ ~'B~e9~ , 
b 
" " ,.. .. , L"" 
AN~WERS : 1. ;AB~ 'W 0 3.' I. A .. ' , ~, C~, ' 
', ': I , 
~'; 
" ': ' 
~ 
" 
, , 
. " 
" 
.~ .. . - .. ..... #-- ... , ...... ~~ .. _.·.,-I - ... · .. ~ . · . .. " -: ', 
"/ 
In exercises , 17 t . 18 iln~ '19. refer to the 
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Par~llelogram ·~CD 
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6. , ABA postutate 
7. CDm,pondi-ng parts of cOngl'Uent 
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LESSON 03 STUDENT OBJECTIjES 
Upon completion of thiS le~son. the student should be able · to do the 
fol1ow1~ ·co~rect1y. 90% of the time: · 
,. 
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1. ~e stugent should he able to identify the diagnols of a parallelo-
~am .. 
2. The student can state and. use the . fact that the. diagonals of a .· 
· parall.logtam, are na.t· necess~rily cdD8ruen~. ·. . ( 
'. ", " . ' .,." • .: • o. . J ~ • 
· (a) . Th~ student can state and use in' practice' exe~d.ses . (or 'iil: . 
probleil' ·so.lying).· .the fact. that : the diago'ila1s ·of . a square: are .. " 
.~ongru.e~t.~. · "/':.' .'.' . ,. , . .' .. : . '.-'. " . .. .. . > ... ; .. .. "',0 ••• •. . ;'" 
.'. :.: -:. "" :~" ' .' : . .. : ... .' '. . . .:. : . . .. : ....... :". ". :: . " " . ' . ':~ ",', . 
(b)'- the .studertt can·.'state:and :'ust! :·.1npracticeexerc1ses.:(or .i~ . ". ::: ." . ' 
·.pr9h.leui solVing). th~ :fa'~t I that the .' di~gonai8 "of a. tion-~quare . :. ' . ::<. .. : .. ': .. 
, , are . c~ligruent'.· , ... /> .... ·c .· .. . :. : .. ~·i ... •·· ':::-"";'; • . ": . ."'::'~:'"''!''-:: : ''' '' 
• "~~., \.~ : .~ :" 1' " ~ " -:'. -:' .':, "" • • 'l.:,':.:~·."'.'" ,: , . . . ~ ' '.,.... .. . ' .. '>:'.; :.: ';. " .. "'. 
,'. ' (c) .' The' st~dent"~n' 'state :8nd' :us~ :i.ri .:practice.exe~ci8es :·.(or' 'i'-n'',: ': ": .,,: :. .. ... ': .. ' 
:- .:> p'roblem s'olv1ng)' th-e fact.tnat·.the·. 'disgonais ·of ·a::.non-s<lUa-re:·, .... '.:, .', ,,' . 
• • •• • , ., .' , • > ' " .1' '". '- ' . 0 ".' 1 '.'! .• ,~. . , '.'~ •.• ' ~ ' .' ,." 
. . : ''-rhombus .. are.;,n9t .. congruent.·: .,' .... . ' : .. .. . . '. :. ,: .;' :'\ ,. ...  . ' ., ... 
., ' " .. ~. ":" ~ .• , ,;.' , ,':', ' ," ••••• \' '. , : ' ,:, • •. : " "~'. ,' :. ,~: ': ~'i'~,' ..... " '. :t:. .. ~., ' ~~':: ' ,, ' ' ,: ':<', ' ,,,,: ': ,~, , ., ,' ,.' 
.(d)" The. student can·state. and .. u:s!!"t~e: ~a~t . that th~' diagonals, of a ... ~.; ., 
· : 'patal,lelogram which ' ·i!3 neither' a: squ~re:.:·a non.-sq~are .~rho1DbU8 ':· .' : . . 
. .' . nor ' non-squ~re . rectangle 'are ; not~ :corigruent: e' . /. .. : " ' . \..' . , ":. • I 
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LESSON 1/3 - PRoPERTIES OF QUADlULATERALS 
. "1 • •. 
Before we' move on to discover 'other properties of each · quadrllat~l. 
let • 8 revie~ thoB.e proper~,1e8 ' ~hich . we, already discover.~~ +~ L,esson' 12·: 
.. f. ·The opposite sides .. of · ' .. :par~lelogram are congruent • 
. ~: . ' 
2. ~e oppqsite . an~le8. ~~a par~ilelogram are congru~nt. 
. . 
I • 
3 .• ' A , s.qua~~ hils fo~r 'r.!ght angles. 
,' . ' f :: .. ~ ...... '. 
.. -';' ,: 
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. ~ ' . :, ... .. " , .' ' .' ';. • .t, ~ : ... ::" '. ,. .' .' 
. .... 
" ~ .. 
: , 
.' 
.. '''' 
. " , >" ; .. ' .. :'::' ~ .', ,: ... ,.. .. .. :. '.< :' .,.~., ' ::;:: :::"1 .. ;. :, .. . ~.,r, . ~ ." '. ":,' ~i .','. ' .'-:- "' . ,~ ". ,, . ..: ." 
'-;', ' . . . '. :.' In e,'c,h.' f1pre. , joi~: .R.2:1n7 :A'~o' P.cSi~~ :· C : ~d .~o,:4t~ po~~t~ :B.:to Pc:rt~~/1>,! ; , , ~ .; 
" ,: . . . :'. ·~1.ng rub~er. bands": .: ,AC . and 'B~ i1lre · called' diagonals. ,: .. ' .' ~. • .. : '. ' " .' 
, .: <,.' :'/ \ - .'~.'~ '.< .' .Q' •. ':"~~~:;a~}~~~ ~~tl~~ :a~~~t'" t~~ ~i~~~~ai~' '~i ~~~ ., :~~~~~7. . . ':',:.:. ' ,..... t,', 
... .... . :.~ .. , : .,.:'. ~ .:"';. 'A'~ >"~. 4i;;;'~~is ··ch,·;;;'~~·,, - · .. :,> .. , :. : .. ' " ':: ::,;'::.:.: '.:' ',: (~,' .. : ,. :.:,,:.> :.'::,' t.>,~,· ~ .'" .. .' . : ... ~>( ..... : fi~i~~ , ~bbe~· ·i,~~$ .. b~~~~~i~ o~'~·j~~r::i~~~i,~i·d\ ;W~\ih~~·. ·~q~;~~: · .:~~-: :') .. \: ':::. >·:1·:' .... 
.. .... : ... ' ': . ... . , ' diff " t · ! ·· ' ... :, ... .. ... : ..... .. ' ......... ... ... .. .. ' ..... , .. ". · :1 ··· ·' 
:".~'; ; , :,.:~ :~:", ,~ i .' .;~:::~ ... ~ .. ::~ :~~~ i 't ~::~':;~~ n9.t~~~:·:·~b~·~·~ ·~· :~he:·'.:i~~on~~'::f ~'~~~~~~: ·84~t~~?'·.~·::·' : ... . '.. :' ."., .... r.::··':·· 
f , . ", f~:· ..... ', :"."" '- ," '. ,. . ..... 1)., ', . ." . !' - . ~. ". ~ , 
. ~~:.~ •. ' .• .• .• ....-.:... ~:. '. .4 •. '~ r ' : .' • " .. , . ,' .', 
.. '. ' ,' 
.' 
' .' 
... ' " 
. ~ . " " ": ' " .:. ::;. 
'. . ., ',~ . 
. . . : 
Q. What do you notice about .the-diagonais of the non-square ree,:", 
taiigl~1 
. /' A~ The diagonats of thianon-sqtf..azoe 2V!0tang7.e are abngruent 
Udng rubber bands. constrUct~' on your .geoboard two other llon-sq~are 
rect'anbles' of d~fferent sizes. 
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Q •. What' do yo~ .notice about , t~e. diagonals of ,these two 'non,,:,,'square 
, " rectangl~-? \\ . ' . . .. 
A~ The di4go~LJ ~!~ t~8e non-:squd.re reotangies are cong~t 
. ' .' . ' . 
. ' 
Q. ' . write a 'generG1 state~e~t al>OI,l.t .·the·. diagonals ~f; anon-s4u~r~. 
''rectan·gle,. ' . . .... . :. ": . ." :"." , ... . :.'. '. 'e.: ..,'; '-.. 
. .- '. ." , :.. .' : . . '.' '. . :. , '. ..' . . -"'; :< . .',' . . , . 
- .' 
. . ' ',: .. A;.~: diagqna7,s" of a :non"8qt,izre"No .. t?,'lfi7,·e·~lU'e oon~t ::. <. 
... ~:~- ;, .... .' :'~: :~::-\. ' : ' ." " On " ~' ~heet.,.·of.p:p·e·~' dr'~ tW~ " ;~~~iieio~~~::~~i~~: ~re ~ ;~~~'t~;J~ - .:·:·lfe .. :.; ::." ~<::"'.' '~,!: ' :' . .. 
. , ',:) >.:' .. :''< ':.' .';,: . .' : 'ce7.~~n·: tl1.t .·no,: ~gle·. 1a ~ , i .igh,tangle· and that ali: four si~e~ ::ar~ .. l¥'t· .< . :- ;'.' .< ·: i. ' 
" -:. (; :: ...... : .. ..... : :· . : : i.';:C::on:Sruent~- Label o~e paral1e~o8~amABCD ·.~nd·.the-·:.o,th~t: 'para1~eloaram ;'-"":" ". "'::.' ", .: 
~', .\;i . -.:- " .: ... ',;. ~ . ~F~ .atl· sh~ .. in .the· d1a8t'~.~·_ . Draw .d1a8on~s ·XC jmd' Bl ~f . pa:ral.~el~gr-··: " :" .: '-::-:.; 
' . .' . t . .' ,.' .. _'.: .:., ~ '. ~CD ~d d~~o~a1s':m; a.ad:. FH -,of. parB:11~_10gram ~F~."" CUI; . p.a~allelo~~ . . ~':" '.- ' . .. :.' 
", 1. " , ':--. '. . . AB~. !1l~ng 1J5'. : Then plac~. mr on .!Q' of 'Parall~logt:~, ~rGH. ..:;. : :. ',' .-. :'. ._: .... ' ';' 
'. ' .t.· ". :' . . ~ .' I': . ·':A " ; ... . . "' , '. ,'. . .b: ', .. ' ' . . ;i{:\ £ ...... .' .. . .. .. ' .. ~;':'... ' . ' '." 
. ~ . 
l~ ..' . " 
PI, ·'8 . ' . " 
... '
/ . j • 
. " . .' ,i-' ___ ~_' -'~ ____ -J/II 
r. . ... ' . . ·.,L · '.' .... '.11' --.. -:-.~ -:-.. -. ~--:-~~.....;...~ 
.. : .. " . .,. ' . . : . .. .' . ' :" .' / : .... ., - "' , , . 
" ., 
. ' , '. 
, .. 
, : .... 
. ' . 
. ' .' 
. .. 
., . . ,,: 
," . 
, .. : "',\. '. . .' .' . ' - "":, '. ' . c .' • '.-,' ':':.: . : :" .. : _ .. . " 
, .. .. ,\ .'Q., ',A~~/the9~ .two:.dia8o~~~.cc"ri~ent'? :":: :'>. :.,'.. . ' :'>.J',: .... . .-, .. .- . 
'. • " .. : . :" . !', .. - \ - : '. 1'. '. , " •• ', ' '.~.' • .' • • ' , " ," I • • • : • 
: ' ' 
," ~. , 
" ,( .' A!, ·No. .: . . . '. .' :' . ",,;;:'::' ., .. . . . , .' . • ": .... :< :> ' .. :>, .: 1,- < . :.:,. " '):." ': '" 'I .•. ·:·.> 
,,\ .•.•. . ,! _. - :.' , , , '. , . ' . . ," ... . - I I • 
• . • • . .' .' ..... . ,' . "I " '. .' . ' . ... ,'; :'1" . • • ' : , ':', ' . ~ • • ~ ' . ' , ;" , '. " '. ' .' :' .:. : : --:', ' :' •. , ,,': -: ,:' . ...... ,":' " 
".':. r· · .. · '. ' . '.' Draw "'two ' mot'e:·pa~~lelo8r_ .·thEuuuDe 'shape' as those'. abQve ~d' repeat :--. ": , , . ::,: .. " -., ' I ~· :~.·:' · ~:' \ "':-:: ' · ... ;. ,·.·the·.s_·proced'lt;e.)as ·ab~ve • . : . . >.: .... :: ' :".~' .. :;'. . ... _ . . , ' ...... . ',' 
.... .1 ', ' ' . J •• ~::, - • _ , ... .. .. ';::'~ : ..... ~ •• :. '; ' " .1· ·~ .:·' .. , ~"',_ , .' . I "- ~ '; • 'J".'~:' ,' ::'~ . ." , 
..... . ~..... . . . ...' .... .}., ;.~~gebefa1, 8t.~~~t ~;.utth'di~l~~tt~.;~;r'~~" ;: '. .' + 
';.::'. -. ; ::<:'. . ", : : .- . ,' .. . /. :A~ .. ~; cfi,!Z(/ona~ :·of.thsee.:paratt,J{todI'tZ!tJlf are :,~.t _ oo~t · .:.:. , .. , ." . _. .. .. ~ , .... 
'. , :.~: ' , ~ .' . : =<' ': ,"',':,'. ! , ~ : ~ ~." .. : .. :, :;:' -: ... . ,, ' " .. l, ,4., . 'oIr~' , " " ':. ~ :' .. .. , . ... ~:,.~ ... ~ ," • " ' :'" .:', , :' '" ' .. ': 0:' " .' • 
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....  . :,::ii,":.- /~: 1;~\~~;~~~f:~}a~al~;lOBr~donot .. ce:~.~u~;~:~~_~~.' OpP~~" " .. ~', 
I . ;,, :q . c ' ~ S.ar ·.The diagonalll .: of: a:. non-sq~re .' ~ect~Ble., .~.o : n~t .b1~·~~·~ '· ihe:-: " . . . "'.:" '~" r i .. , ';.,!p:: : :' .. ,. '\ . '~ .' . oppodte angle~., . :.... . : . ,! . :.. " 
.. :r>: :·~,\_/: •.• ',:. :»7!~~~Q..i· ~;:; ...... ~.q~;'rhOmb~b~i~t:t~.ppo~;~~ :'" 
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You are · req~.~ed . tq 'ari8w~r 'all' qu~s ~1onB. ...Show a~l ·~ece88ary calc\lla-
" tions ~' , ' The value of ' .ea'ch ques't1o~ ' 18 shown in . . the ' ~rgini:o '~he l~ft. 
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-----'_ Its - di.a~op.ai.s · are- . co.~8~ent.1 at~ . pe11Je~di_cular. 
, -. arid bis.ect each ·otber.(PJ · 'RJ - B)' -' 
'. "" 
Qua-ar11a'tetal 'MNOP -'1s a , ~rapezoid. n i'~ 'a- median • . If 
XY • 7 and NO, - 'i2, find MP.' :show. yo~r workings. :-· (MP e .2) 
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If a quatW. i¢te:m,l,,' has . one , " . 
pai.z- o!'opposite!;' siase, :t¥'-f; '" 
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Y~\i . !ire required . to answer' all; quest1.on~; . Show 'all ,nece.ssaI1: ca1~c~la':' ::·. . .'. . 
tio~. The .. valu.e' ·o£ e'ach questio:n : 1:8 " shown 1.11. .the · maig'in ·.to .t~e . l-eft. ,". 
;TIMEr: -40 minutes. . . '. . . . . ' . 
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Value: ' 1. For . each. ·of.· the.s"ta,temet;lts .below·. indic~~e ' whetqer : it ' is, ' .' 
", true , (T) o~· false .~F)' by wiit~ng .- of .or. F ~ in. the ,'bl!lnk ' p~o~ .;. :'. 
; "" (18) ., .-. . vldec\.ror each sbitement. . '--,,;: .: . " : . " . -- ' .' ." : . :,' . 
, . ". j f' , " . ' • ' : , : ' . " • • : . . • ' •• ' :' • .' " , f , •• '. • _ ' •• , '", • '" • ~.' , '. , . . ' " ' . ~ ... " r:-: , ' . ' ~::,.. .. '. " '. I .' , ·,(a) ',':',::: .· : iv.etY · rhQ~~s ":1s :'~" : ~q~~~~ ', ,, -(h ".'}: , ~: \ , ... ,..:::.: . ... , 
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